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COMPETITIVE EXAMINATION 


Paper: General Science & Ability (100 Marks) 


Part-l (General Science) 60 Marks 
l. Physical Sciences 
Constituents and Structure:-Universe, Galaxy, Light Year, Solar System, Sun, Earth, 
Astronomical System of Units. 
Process of Nature: - Solar and Lunar Eclipses, Rotation and Revolution, Weather 
Variables (Global Temperature, Pressure, Circulation, Precipitation, Humidity) and 
Weather Variations. | 
Natural Hazards and Disasters: - Earth Quake, Volcanic Eruption, Tsunami, Floods, 
Avalanche, Travelling Cyclone (Tropical Cyclone, Middle Latitude Cyclone and 
Tornadoes), Drought, Wildfire, Urban Fire. Disaster Risk Management. 
Energy Resources: - Sources of Energy (Renewable i.e. LED Energy, Solar Energy. 
Wind Energy and Non-Renewable Energy conservation and Its sustainable use. 
Atomic Structure, Chemical Bonding, Electromagnetic Radiations. 
Modern Materials/Chemicals: - Ceramics, Plastics, Semiconductors. Antibiotics, 
Vaccines, Fertilizers, Pesticides. 
ll. Biological Sciences | 

The Basis of Life: - Cell Structures and Functions (Subcellular Organelles such as 
Nucleus, Mitochondria and Ribosomes). 
Biomolecules: - Proteins, Lipids, Carbohydrates and Enzymes. 
Plant and Animal Kingdom: - A brief survey of plant and animal kingdom to 
pinpoint similarities and diversities in nature. 
A Bricf Account of Human Physiology. . | 

". Common Diseases and Epidemics: - Polio, Diarrhea, Malaria, Hepatitis, Dengue 
their Causes and Prevention. 


New Model Concept of Producing BIO Fuel Method 
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ill. Environmental Science ered Structure and Composition). Hydrosphere 
Environment: - ts). Biosphere (Major Biomes) and Lithosphere 
“chle or mec 
(Water Cycle, Maj n Mate Tectonics): 
(Minerals and Rocks. ^ Ld = Causes and ¢ 
heric Pollution: - YPS 77 de — /olatile Organic Co 
Atmospher rie Ozone, Volatile Ore ompounds, 


ic NOx. SOx. Tropospherie Ozone, st i - niet | 
uos Pe al mé sibel air pollution issues (Acid-ratm. Ozone Depletion, 
ioxins). 


C | Effect and Global Warming). International agreements On atr pollution 
jreenhouse E 

t ' voto Protocol). 
: Montreal Protocol and Kyoto e l | 
o er. Pollutidn:- Types. sources. causes and effects of major water pollutants 
venei Organic Chemicals, Oxygen Demanding Wastes. Plant Nutrients, Thermal 
hl v £ z P 3E à AEN is j 
Pollution, Infectious Agents. Sediments. Radioactivity. Heavy Metals and Acids). 
Drinking water quality and standards. 


Land Pollution: - Solid waste management an 
GIS in Environmental Science, Population Planning. 


d disposal. Role of Remote Sensing and 


IV. Food Science MM a 
Concept of Balance Diet: - Vitamins. Carbohydrates, Protein. Fats and oil, Minerals. 


Fiber. ] 
Quality of Food:- Bioavailability of Nutrients. Appearance. Texture, Flavor, Quality of 
Packed and Frozen Food. Food Additives, Preservatives and Antioxidants 

Food Deterioration and its Control: - Causes of Food Deterioration, Adulteration, 


Food Preservation. 

V. Information Technology 
Computer (Hardware & Software Fundamentals): VO Processing and data 
storage, Networking & Internet Standards, Application and business Software, Social 
Media Websites. Information Systems. Fundamentals of anificial intelligence. 
Tclecommunications; - Basics of Wireless Communication (Mobile, Satellite, 
Surveillance and GPS and Fiber Optie etc. 

Part-ll (General Ability) 40 Marks 


VI, Quantitative Ability/Reasoning 
Basic Mathematical Skills. 
Concepts and ability to reasons quantitatively and solve problems in a quantitative 
scing. 
Basic Arithmetic, Algebra and Geometry (Average. Ratios, Rates. Percentage, Angles, 
l'riangles. Sets, Remainders, Equations, Symbols, Rounding of Numbers 
Random Sampling 

Vil. Logical Reasoning and Analytical Reasoning/Ability 
ere Reasoning includes the process of using a rational, systematic series of steps 
pase on sound mathematical procedures and given statements to arrive al à conclusion 
a uis eee Gees includes visualizing, articulating and solving both 
sod ie 4 uncomplicated problems and concepts and making decisions that are 
uo e used on available information. including demonstration of the ability to apply 
ogical thinking to gathering and analyzing information, 

Vill, Mental Abilities | 
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Wireless Feleconmunieutons. onere etenim m eueeuetuntt enne tiennt nne areis, 4B 

Globul Positioning System (GPS) _sucanuayenuavivassonbsesnpinurberenrnttiPonenzerr nts nln) MAT MLATPRF cnc iA 

CIPS Am OVeTVIeW s rione erutiontéan tarot nante esp sensere ttt E — orroeeetertteereosoraroene,s ÅSA a> 

GPS Lracklay System used ler which Industry’ OIL pevapacsennenevesers — seeersrossrisaenn, BBL) , i 

Social Networking «ern rv eed ee Va vk vete fv ges ede te E RPESEO Sees? O. R T —_ - | C C) | 

Where did social media come [ram eee ono testas eit ipae aree rupe aee pisani) T > 

How did soon media prow s9 quickly? MELLE Hn , 

Information System rnm — — — €——X — HÀ os 

Classification of Infor ation SYSE ssersserineerrrereere socpprovecesnmessenedeabeseee SEIL TELA AA Mm C. | = [) C = 

Fiber Opties T IE TIT) TII (ushavenoessusaceervt TITHME TITLED qhagtiéekauvsueouo op nut pashooeasut ek he : l 

How an Optical Fiber" is constructed (C 65-2048) cocccrosessesebuep orto ecovoeeeerrrrrasenaa ears 

Advantages ol Fiber Optic Sy Stes sees €——ÀÀ — Ó — ee NODI: Be. Astronomy 

Who invented fiber optics? ses MERE VEL ERR ME pesepééos Wise srsokéuedon ds meme M 

Cell phone... ETE SR T RE pi e mid -ai 

ee SUA pu m VOR UT EA ——— E i ienee asas MOT - Universe 

eura EE eee a pads UT Verse ponen uei siy qadetetueyde¥ebs teesseeresens 468 : 

Arti M i DIE AA iene ETUR Cae ides er EO : Soo different methods to estimate the age of the Universe 

h ; Ifl PS A peteed lese piseeosavzáe prócevass TUUUMM— gesoevosevver DIU PPP CS A 

se = Si mer e p p D E VALAT AE TA A | Soa Measuring the Age of the Universe 

nS AA E severieupooteace steesuansses Savtesé upsospeeneuosituyéesepqresesse ATT : When we speak of “the age of the Universe.” we're talking about how much time has 

Mise Solved Questions from Past CSS Du votes bevevtpes daa Gus So Rabe ril Eti eo vs oa ea d iV ese ipee ue 473 past since thc Universe could first be described by the hot Big Bang until the present day. 
í——A——————^^A—^A ——€—^^—^—4^A^——^ ——————— —— 478 According to research, the universe is approximately 13.8 billion years old. How did 

— scientists determine how many candles to put on the universes birthday cake? They can 
determine the age of the universe using two different methods: 






1. Age of galaxies from the travel time of light 


Basic Mathematical Skills .. ———— - 

puoduone eea MINUM ae Vd Bites einerseits — M E 8.4491 : i 
Nüpiber SVR e — —— M dsaseussoassasepie ésdevaptog EA D .. 491 d. “Agent the LIEBES EE E : hi 

Tests of Divisibility........ stris C EDEN BUNC Qe VIE" Under the laws of General Relativity, if you have a Universe like ours, which is: 

Multiple Choice Questions eet paesone isie Pa Ee t eal om Sov? S| o of uniform density on the largest scales, — : 

Busie Mathematical MCQs „e dabesratahispasieasseeneresascooves E T AA dre E PERT j 494 o which has the same laws and general properties at all locations. 

Geometry. ......... dob qu POSISSEPERE EE, VOR SUIS O E E a Le 495 o which is the same in all directions, and 

Percentage Test lesen, ————— ssevevcsesssorenes Te een ER RA 501 o in which the Big Bang occurred at all locations everywhere at once, 

eres Ru eee OD ee in wise is a tuique connection between how old the Universe is and how 1's expanded 

Percentage Ved. CAT 7A E ERIE IAS 506 throughout its history. 

Percentage Test 4 ehh n PATERNIS TU ad "ae ea (e In other words, if we can measure how the Universe is expanding today and how it has 
ne Questions pe Pu ÉL SIR ep riore E rlelge DAN s i» ADS 2n expanded throughout its entire history, we can know exactly what all the different components 
* t on eect Thee —— DF, eroe seese — NUR 512 are that make it up. We learn this from à whole host of observations, including: . 
MCQ/Obi Rounding Off Numbers.................. coe — — 54 6 « From direct measurements of the brightnesses and distances of objects in the Universe 
Alpl jective Questions ................. T NT E — er such as stars, galaxies and supernovae, allowing us to construct the cosmic distance 
a fedan, Series..,......... CO C PME vesésssvo cec Me Mag S sessiz : (PCS i ladder 

Hie kou CH MM OY Rove RR DELE REA 223 « From measurements of large-scale-structure, the clustering of galaxies, and from baryon 
Loesic P Atem RR, tm ) xe DK at va presttevessgnosnposspeascecorevsoans acoustic oscillations T 
AR Nie i ANM. ANN RRS XE RUE P s And from the fluctuations in the cosmic microwave background, a “snapshot” of the 
Montat TIRS g EAA O DE S AM E E vu Universe when it was a mere 380,000 years old. TOR 
Mental Abilitie Su rm Gy jeeviüsa so ipods A ae i ——— DOD You put all of these things together, and you get à Universe that 1S made up, f a 01% 

LEO. D MN A. E PRI T 68% dark energy, 27% ‘dark matter, 4.9% normal matter, about 0.1% neutrinos, pe 
960040099 TERM ressens D403 radiation, and pretty much nothing else. But you throw im how the Universe !5 expanding 1084y- 
u 








www.urdukutabkhanapk.blogspot.com 


c & Ability 






HSM Super General Scient 
Li LT rd 





dE S . entire expansion history of the Univer 
and we can extrapolate this back in time, and learn the ent P Verse, 
and hence, its age. 

The number we get- 
like supernova measurements, the 


_ most precisely from Planck but augmented à ir the other Source, 
HST hey project and the Stoan Hepat iiis pe that the 
Universe i$ 13:81 Pon idi x ut P. dines D QU is s amarigita aa 
we're confident in the age of the Universe to 99.172 accuracy» SU S DUE 
If the Universe had the same current properties today put Wero mags or 100% normal 
matter and no dark matter or dark energy, our Universe would be only 10 billion years old. IP the 
Universe were 5% normal matter (S ih no dark matter or dark energy) and the Hubble constam 
were 50 km/s/Mpe instead of 70 km/s/Mpe., out Universe would be a whopping 16 billion years 
old. With the combinations of things we have today, however. we can confidently State 13.8] 
billion years is tlie age of the Universe, with a very small uncertainty. I's an incredible feat of 
science. 
Definition for Universe 
The universe is defined as everyihing that exists, has existed, and will exist including all 
physica! space, time, matter and energy, the planets. stars, galaxies. and the contents of intergalactic 
space The universe is currently estimated at roughly 13.7 billion years ald, give or take 130 million 
years, In comparison, the solar system is only about 4.6 billion years old. This estimate came from 
measuring the composition of matter and energy density in the universe. 

« Astronomy is the science which investigates all the matier-energy in the universe; ils 
distribution, composition, physical states, movements, and evolution. It is concerned with the 
evolution, physics, chemistry, meteorology, and motion of celestial objects, as well asthe 
formation and development of the Universe. Astronomy is one of the oldest sciences 

* Cosmology: Astronomy also includes cosmology, which is the study of the structurey origin, 
and evolution of the universe, Cosmology is the branch of astronomy involving the.origin and 
evolution of the universe. from the Big Bang to today and on into the future, According to 
NASA. the definition of cosmology is “the scientific study of the large scale properties of the 

universe as a whole." 

a Astrology is not to be confused with Astronomy, which is a nafüral scientific study of 
celestial objects, such as stars, planets, comets, nebulae, star clustérSand. galaxies. Astrology 
is the study of the movements and relative positions of celestial bodies interpreted as having 
an influence on human affairs and the natural world. In other words; this consists of a number 
of bel ief systems which hold that there isa relationship between astronomical phenomena and 
events in the human world. Jf astrology is defined as a Study Woes it make a science? No, 
many fields like philosophy or theology are defined as@ Sudyeand are not sciences. 

Evolution of Cosmolgical Theories 
a M ae n ug red as oC NE its distant past and its future. It is 
WI A RM Msi : : ; es is the priverse now? What was it in the past and 
cosmology. Men have been examinin and Mo d Noon E i us ps dune A 
discoveries have been made, ideas sot the és in Yin 2 z e sro one OE aoe 
Ptolemy's Geocentric Theo , D ieu cM E i a cc 
n 


SS 3 ee NINE theory is an astronomical theory which describes the universe as a geocentric 
, Le. a system which puts t@ Earth in the center of the universe, and describes other objects 


[rom the point of view of the"Earth/Ptolemy proposed his geocentric theory in the 2nd century A.D." ; 


‘According to his theory, the earth stood at the center, surrounded by some eight spheres, the Moon, 









= ae the stars, and the five other planets known tif the tine: Mercury, Venus, Mars. Jupiter. and 

The geocentric theory was considered/ tombe profoundly mistaken at that time. Since the 
advent of relativity theory in the early, 1900s, the Jaws of physics have been written in covariant 
equations, meaning that they are equally! valid i any frame. Hecliocentric and geocentric: plotting 
systems are both used today, depending@n Which allows more convenient calculations. 

Sun centered Universe (He/focentric Theory) 

In the early 1500s, when, virtually everyone believed Earth was ihe center of the universe. 
Polish scientist Nicolaus Copernicus proposed that the planets instead revolved around the sun. 
Although his model wasn't completely correct, it formed a strong foundation for future scientists 10 
build on and improve mankind's Understanding of the motion of heavenly bodies, 

Copernicus’ ideas} published only two months before he died, took nearly a hundred yeurs to 
seriously take hold. When Galileo Galilei claimed in 1632 that Earth orbited the sun, building upon 
the Polish astronómer's work, he found himself under house arrest for committing, heresy against the 
Catholic Church 

Despite this, the observations of the universe proved the two men correct in their 
understanding of the motion of celestial bodies, Today, we call the model of the solar system, in 
whitch theypianets orbit the sun, a heliocentric or Copernican model. 

'Orígion of the Universe 
: In 1959 a survey was conducted of scientists across America concerning their understanding 
of the physical sciences. One particular question asked "What is your concept of the age of the 
Universe?" More than two thirds of the scientists polled responded that there was no origin of the 
Universe. They believed that the Universe was eternal, 
Then five years later, in 1964, radio astronomers Arno Penzias and Robert Wilson discovered 

a microwave signal buried in their data. They attempted to filter out the signal, assuming that it was 
merely unwanted noise. However, they soon realized what the signal actually was; they had 
inadvertently discovered the Cosmic Microwave Background (CMB). The CMB had been predicted 
by a theory that few believed at the time called the Big Bang. This discovery was the first evidence 
that the Universe had a beginning 


The Big Bang 
Q: Briefly describe what is big bang theory. (CSS-2011) 
The Big Bang M: T 

Once it was understood that the Universe had a beginning, scientists began to ask 
“how did it come into existence, and what existed before i?” "E. 

Most scientists now believe that the answer to the first part of the question Is that the 
Universe sprang into existence from a singularity -- a term physicists. use to describe regions of 
space that defy the laws of physics. We know very little about singularities, but we believe that 
others probably exist in the cores of black holes. ee 

The second part of the question, as to what existed before the Big Bang, has scientists 
baffled. By definition, nothing existed prior to the beginning, but that fact creates more questions 
than answers, For instance, if nothing existed prior to the Big Bang, what caused the singularity 


to be created in the first place? 
Once the singularity was created (however it happened), it began to expand through : 
process called inflation. The Universe went from very small, very dense, and very hot to thc coo 


expanse that we see today. This theory is now referred to as the Big Bang, a term first coined by 
Sir Fred Hoyle during a British Broa 


deasting Corporation (BBC) radio broadcast in 1950. 
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Spirals are usually Sud E wO 
aieo E du miele agri central ball of stars with curved arms 
She elected Akar cats orm aaflat disc. Like our own galaxy "The Milky Way’. 
dn RES dus ss oe have Spiral anns. Some have arms like curved spokes in a 
what looks ikea $ cu t h. qd wrapped around the central ball, Others have 
mos aaka to Gade oF stars extending out from the central, ball with the spiral 
palaxios are classitid e. bar, these are known as Barred Spiral Galaxies. Spiral 
by S for Spiral edm SN 3, b of c depending on how tight the arms are wound preceded 
nog AS e p A Sa or SBe. The Great Andromeda Spiral Galaxy ` 
night and idée, Un. pron an ERAN j: seen vm the naked eye on a very clear 
a kopiee Gmexies are huge halls of thousands of millions of stars. They do not have 
ee anns ll. are elliptical (egg shaped). Many of these Elliptical Galaxies are the 
argcst of al) star groups, some having many hundreds of billions of stars and even up to à 
trillion Mats. Elliptical Galaxies are classified according to how flattened they are, nearly 
round ones are known as FÔ and sausage shaped ones E7. Most Elliptical Galaxies are 
very far away and therefore very faint and need a telescope to sce them, There are some 
indi¢ations that the giant elliptical galaxies grew from the collision of two or morc 
ai sree Ae a indeed some galaxies which can be seen in the process of 
iding and possibly combining. e bans! 
n Irregular galaxies are as the ne ae lt Adad bos wilh ac dassifiable 
shape, in other words they may be any shape. Our Milky Way Galaxy is one of the two 
main galaxies in what is known as the Local Group comprised of about 30 associated 
galaxies. Our spiral and the other spiral known as M31 or The Great Andromeda Spiral. 
have smaller irregular galaxies associated with them as satellite galaxies. Ours can be 
seen from the southern hemisphere as islands broken off the Milky Way and are known 
as the Magellanic Clouds. We cannot sce the Megellanic Clouds from Britain becausc 


they are too far south but are visible with the naked eye further south. Some large 
prised of all the other 


lon 
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ang) as the name suggests, bur 


losion (or bi 


any sort of exp ! 
i blowing up 


time. It is like 4 balloon, as you blow air in 


vere really wasn | 
her the rapid expansion of space and 
e balloon expands outward. 

fter the Big Bang e eno 

niverse was NOL hound by the laws of physics as we know them today, 
: dict with great hat the Universe looked like during the 
of this. scien ble to construct an approximate 


Interestingly. t 


ral 
the exterior of th 
The Moments à 

The early U 
ntly, we cannot pre 
« of creation. In spite 
ow the Universe evolved, 


believe that the Universe We! 
suld not exist. Instead, 


Conseque accuracy Ww d 
First minute tists have been 8 
representation ofh 

Scientists 
particles like protons nnd neutrons e 
and anti-matter) collided together, creaung pure 
the first few minutes, protons and neutrons began to 
leetrons came together to form Hydroget 
followed. stars, planets and galaxie 


was initially s9 hot and dense. that even clementary 
ad. different types of matter (called matter 
energy. But as the Universe began to coal during 
‘form. Then slowly over time these protons, 
neutrons and € \ and small amounts of | lelium. During the 
billions of yeurs that s formed to create the Universe as we see 
it today 

Alternatives to the 

While the Big Bang ! 
Universe, and is supported by all the 
the evidence equally well. 

Some of the other theories p Bang theory is based on a false premisc®- 
that the Universe is built on an ever expanding space-time. Some. instead, prefer to build theories 
on à static Universe, which is what was originally predicted by Linstein's theory of general 
relativity, Einstein's theory was only later modified to accommodate the way the, Universe 


appears to be expanding.(Reference: From John P. Millis, Ph. D) 
Galaxy 
hich galaxy? (CSS 2011) 


Big Bang Theory 
heory is the most widely a 
alional evidence, 


ceepted theory about the origins of the 


observ there are other models that explain 


argue that the Bi 


Q: What is galaxy? The Earth belongs to w 
Galaxy elliptical galaxies have huge numbers of satellite galaxies com 
A galaxy is a large scale aggregate of stars, plus some gas, dusthand possibly. Solar types, forming a large family. lt is thought that our galaxy may have as many as ten 
systems, which are held together by gravity. small irregular galaxies in attendance. 
Early astronomers would look into the Universe with Their telescopes and notice “milky” Milky Way E 
liam Herschelin the late 1700's, counted Q: What do you know about the Milky Way? (CSS- 1987) 


arcas that they could not be defined as one star. Sir Wil 
stars and recorded them, developed a notion of the Galaxy. The Galaxy referred to our own Milky 


Way with its billions of stars, with our Sun and planets bcing'a component. Other galaxies were 
found throughout the Universe. These islands ofsurs had different shapes and sizes. The 


Andromeda Galaxy is spiral, and is larger than our'Milky Way Galaxy. 
Types of Galaxies 


Milky Way 


The Milky Way, or simply the Galaxy, is the galaxy in which the Solar System is located. 
|t is a barred spiral galaxy that is part of the Local Group of galaxies, It is one of billions of 
galaxies in the observable universe The Milky Way contains at least 100 billion stars and may 
have up to 400 billion stars. All the objects in the Milky Way Galaxy orbit their common center 


different shapes siZ8s and types of galaxies. And while some galaxies of mäss, called the Galactic Center 


There are many 
may look similar, they are all unique. E 5 Features of the Milky Galaxy 
Galaxies are classified into, füur Types: these are Spiral, Barr ed Spiral, Elliptical and 4. The Milky Way js a barred spiral galaxy, about 100,000 light-years across. z 
2. The Milky Way also contains two significant fninor arms, as well as two smaller spurs. 
ontains the sun and the solar system. The 





One of the spurs, known as the Orion Arm, ¢ 
Orion arm is located between two major arms, Perseus and Sagittarius. 


3. The solar system lies about 30,000 light-years from the galactic center, 
light-years above the plane of the galaxy. 


irregular. Spiral and Barred Spiral galaxies are further divided into three subdivisions à, and ¢ 
depending on how tightly the arms are wound. They are therefore referred to as Sa, Sb and Sc oF 
SBa. SBb and SBc. Ellipti£al galàxies have seven subdivisions ranging from EO for those that 
appear round to E7 for those that are nearly cigar shaped. 


and about 20 
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nough dust and pas to make billions 


4 The Milky Way contains over 200 billion stars, and € 
e. m 
5, ii A center of the galaxy is the galactic 
[ Ü st, and stars. $ ; 4 , RT 
6. ial ce s ine stars found in the Milky Way are older than the 4,5 billion year old 
sun. 
7. The most € 
the sun. 
8. As late as the | 
inside of the Milky Way. I wasn 
a Cepheid variable, which allow 
realized that the fuzzy patches once cl 
` Future of the Universe: - M 
Astronomers recognize four models of, possible futures for the Universe. — : 
a Closed Model: According to the closed model theory. many billions of years from now, 
expansion will slow, stop and the Universe will contract back in upon itself. 
«Flat Model: In the flat model, the Universe will not eollapse upon itself, but expansion 
will slow and the immense will approach a stable size. 
» Öpen Model: According to the open model, the Unive 
forever. 
a Cyclic Model: Cyclic model states th 
Bang again, it will expand first and wil 
Ref: Peter Kien-Hong Yu 


bulge, The heart of the Milky Way is crammeg 


i cane red dwarts, a cool star about a tenth the ma; 
ommon stars in the galaxy are red dwar! S Masenf 
il of the stars in the universe were containeg 
‘until Edwin Hubble discovered a special star known as 
ed him to precisely measure distances, that astronomers 
assified as nebula were actually separate galaxies, 


920s, astronomers thought a 


rse will continue expanding 


at Universe will collapse. then there will be:a.Big. 
| collapse again. This cycle will go ong 


Dark Matter and Dark Energy 
Q: Explain the terms Dark Energy and Dark Matter (CSS-2018) 
Dark Matter 
In calculating the total mass-energy of the universe, astrophysicists find that baryonic 
matter, the type composed of atoms, accounts for only about 4 perecntof the total mass- 
energy of the universe. The remaining 96 percent of mass is about 21 percent dark 
matter and 75 percent dark energy. 
Dark matter has been impossible to investigate direétly because it docs not interact with 
electromagnetic radiation --visible light, infrared, etc. It has so far been identified only by its 
effects. especially its gravitational effects on galaxies.and other large-scale entities, and also by 
its influence on the cosmic background radiation. 
In the early universe, dark matter played a domtinant role in the formation of the early galaxies. 
The cold gases in the universe gravitated taScattered dark matter densities. Where sufficient gas 
accumulated, star clusters and galaxies formed: Astronomers today maintain that each galaxy is 
enveloped in a halo of dark matter. and thé halo applies so much force that the outside edge of a 
galaxy rotates about as fast as thé déep interior. It is the halo of dark matter that prevents a galaxy 
trom flying apart. | 
Astronomers discovered dark mattet by inference when they tried to account for the fact that the 
outer edge of galaxies rotafed unexpectedly fast. This unexpected phenomenon could occur only 
in the presence of a tremendous force. In addition, calculations showed that the mass of galaxies 
far exceeded the mas$ of their respective baryonic matter. These findings indicated the presence 
of some other.fype of matter, a type much more massive than baryonic matter, and vinually 
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invisible. 4 i i 
end Dark matter does not interact With our normal matter except by its gravitational 
There = en candidates for theysotirce of dark matter. Neutrinos were of interest for some 
ume, as as these particles«are especially profuse in the universe and do not interact with baryonic 
matter, However, neutrifios aceount for only a miniscule percent of the total amount of dark 
matter, ^ particle predieted by string theory, the neutralino, is another candidate: and another 
possibility is a theoretical particle called an axion. Some of the elusive dark matter may be 
baryonic matter of a particularly non-interacting type. But all these candidates are speculation for 
soda being..One ofthe objectives of the CERN Large Hadron Collider is to identify dark 
matter, i 
Dark Energy 
Like dark matter, dark energy is understood by its effects, and scientists really have no 
idea what it is, It is the force thought to be responsible for the observed accelerating 
expansion of the universe. In that expansion, objects most distant from us are speeding 
away faster than those that are closer, Dark energy is one of the major mysteries of the 
universe, subject to a host of hypotheses, A real explanation may be have to wait for a 
technological probe that is able to analyze il. 
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Black Hole — . de it? 
PRG S : 
Q: Define the term Black Hole. What's expected 2 7 
(CSS 2007/ 2018) c where gravity pulls 5e much that even light can no py 


A black hole is a place in spac 


d into a tin» Space. This can happ 
out. The gravity is so strong because matter Dpen 


has been squecze 


yhen a star is dying. i ad +s, They are invisi s 
E Because no light can get out. people can see black ue n uis ee. Siem 
télescopes with special tools can help find black holes. The specta > G TS thai 


MI ^ e a t 
are very close to black holes act differently than other stars Du rde Tent Horat Tem 
^ This soon may change. An audacious global project calle ip ues E escape 
is currently working to piece together an image of a black hole for ign ee oat Des: i 
will be a remarkable accomplishment. Because às massive black holes are, y re actually 
incredibly hard to see up close. 


ilow Big Are Black Holes? e "T 
Black holes can be hig or small. Scienusts think the smallest black holes are as small as 


just one atom. These black heles are very tiny but have the mass of a large mountain. Mass is thy 
amount of matier. or "stuff." in an object. EOM 

Another kind of black hole is called "steilar." Its mass can be up to 20 times more than 
the mass of the sun. There may be many, many stellar mass black holes in Earth's galaxy. Earth's 
galaxy is called the Milky Way. 

” "he largest black holes are called "supermassive." These black holes have masses,that are 
more than | million suns together. Scientists have found proof that every large galaxy contains 
supermassive black hole at its center. The supermassive black hole at the center of the Milky Way 
galaxy is called Sagittarius A. It has à mass equal to about 4 million suns and would fit.inSide a 
very large ball that could hold a few million Earths. 

How Do Black Holes Form? 

Scientists think the smallest black holes formed when the universe began. 

Stellar black holes are made when the center of a very big star. falls‘in upon itself. or 
collapses. When this happens. it causes a supernova. A supernova is an exploding star that blasts 
part of the star inta space. 

Scientists think supermassive black holes were made at the same time as the galaxy they are in. 
If Black Holes Are "Black," How Do Scientists Know They Are There? 

A black hole can not be seen because strong grayítw pulls all of the light into the middle 
of the black hole. But scientists can see how the strong yrayity“ailects the stars and gas around the 
black hole. Scientists can study stars to find out if they. are flying around, or orbiting, a black 
hole. 

When a black hole and a star are-clo$e together, high-energy light is made. This kind of 
light can not be seen with human eyes. Scichtistseise satellites and telescopes in space to see the 


HSM Super General Science & Ability | 


The Solar. System 
(GSS 2008/2009) 

1 Our solar system consists of fhe sum. planets, dwarf planets (or pluteids), moons, an 
asteroid belt, comets, meteors. and/otber Objects. The sun is the center of our solar systern; the 
planets. over 6i moons, the asteroids, gomets, meteoroids and other rocks and gas all orbit the 
Sun, Our solar system is alWays Tn, motion. Fight known planets and their moons sling: wih 
comets, asteroids, and other gpate objects orbit the Sun. The Sun is the biggest object in our solar 


system. It contains Mare than 99% of the solar system's mass. Astronomers think the solar system 
is more than 4.5 billion vears'oltd, 


Sun 
The sun fiestat the heart of the solar system, where it is by far the largest object. It holds 


99.8 percent or the solar system's mass and is roughly 109 times the diameter of the Earth 
about one-millión Earths could fit inside the sun. 


Structure of the Sun 
The Core 2. 

The Sun's core has a tremendously high temperature and pressure. The temperature is 
roughly 15 million °C. At this temperature, nuclear fusion occurs, tuming four hydrogen nuclei 
into a single helium nucleus plus a LOT of energy. This "hydrogen burning" releases gamma rays 
(high-energy photons) and neutrinos (particles with no charge and alinost no mass). 

The Photosphere 2 
“This is the lower atmosphere of the Sun and the part that we see (since it emits light at 
visible wavelengths). This layer is about 300 miles (500km) thick. The temperature is about 5,500 
°C. 
The Chromosphere $ 

is reddish laver is an area of rising temperatures. The temperature ranges from 6.000 
°C (at lower altitudes) to 50,000 °C (at higher altitudes). This laver is a few thousand miles (or 
kilometers) thick. It appears red because hydrogen atoms are in an excite state and emit radiation 
near the red part of the visible spectrum. The Chromosphere is visible during solar eclipses (when 
the moon blocks the Phatosphere). 
The Corona ; 

This is the outer layer of the Sun's atmosphere. The corona extends for millions of miles 
and the temperatures are tremendous, reaching one million °C. 

Solar Wind . 

The solar wind is a continuous stream of ions (electrically charged particles) that are 
wiven off by magnetic anomalies on the Sun. The solar wind is emitted where the Sun's magnetic 
field loops out into space instead of looping back into the Sun. These magnetic anomalies in the 
Sun's corona are called coronal holes. In X-ray photographs of the Sun, coronal heles are black 


areas. 





high-energy light. It takes the solar wind about 4.5 days to reach Earth: it has a velocity of about 250 Ee dp bs 
What could be inside a black hole? km/sec). Since the particles are emitted from the Sun as the S cman ne RUE Nt 
A black hole has a boundarv, called the event horizon. It is where gravity is just strong pinwheel pattern through h La ced e tp ser VE e epe ke cm (and seme other 

enough to drag light back, dud prevent it escaping. Because nothing can Gavel faster than light including buffeting egt ws pus je D nt eae ARE spacecraft around, etc. 
everything else will get dragged. back also. Falling through the event horizon, is a bit like going d vix MD UE : 
over Niagra Falls in aande, i ab 
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Sunspots he sun's surface. They come in ma | The radi a "Tu | 
2 ADT VR mehes on the § irr : ny o c radius of the Sun, thé : 
Sunspots are relatively caol, dnek 3 These spots are much bigger than the Earth; they surface, is 695,500 kilomet NC ment fom the exact center of the Sun out to its j 

shapes and sizes; they often appear m cis i adi | Sun in meters: 695,500 Dao es Radius of the Sun in miles: 432,200 miles , Radius of the 

ean be over 10 times the diameter of the Earths. han elsewhere on the Sun. Usually the Syn! o Thedensity of theSund eters , Radius of (he Sun compared to Earth: 109 Earths ) 

Temperatures in sunspots arc much cooler than €5 Sera * | Rè last nis J.4 grams per cubic centimeter > 
empcrátures suns[ A oj) but in sunspots, the temperature Is between o The volume ofthe SUn is 1.412 i À . i A 

surface temperature ix about 5,500 °C (9.900 E ) "Loc nIBOV objects in the Solar Syste o Thesun is one of tan te si k 

2.700 °C to 4.200 °C (4.900 °F to 7,600 °F), The Sun. is Men lly invisible magneti inen It orbigs6 5.000 dee 100 billion stars in the Milky Way 

2. 42 L e aunetic field. is basically E etie [ines o is. some 25, ight years from the palacti i , j 

including Earth) has a magnetic field. A magne inte icles. T : e 4 galactic core, completing a revolution once 

ine aber a n. and out of the Sun produced by electrically charged P l'hese fines | R 250 yee years or so. B 

{ ; Y =- aD o Until np o i : , 
would usually travel through the Sun regularly. or, in other wor ds. uid: t p toule tey look rela 3 iode young, part of a generation of stars known as Population I, which are 
when they entered it, However, as the Sun is à ball of gas, it spins faster towards its equator than Th y rich in elements heavier than helium. 

towards its poles. This muddled way of spinning (known as differential rotation) disturbs the E X. Sun is born roughly 4.6 billion years ago. = 
route of the magnetic field, and causes some of the lines of e ari to yn na Lwist, 9 e sun has enough nuclear fuel to stay much as it is now for another 5 billion years. x 

E ; A wn (ibe R ; op out o Sun' j 

Sometimes they become so distorted that they "snap like elastic bands S pop j x Suns f | 
surface. The intense magnetism in these magnetic fields lines is power a A z ih back | N 
some of the hot gases travelling outwards from the Sun. This prevents some of the heat from 3 
reaching the surface and causes the area to be cooler. And as heat energy also produces light, | "m 
areas - or spots - where the Sun is cooler are also darker than other areas, and they become kwn p 

as sunspots. ] d 

The sunspot cycle was discovered by S. Heinrich Schwabe in 1843 (he started “his 
observations in 1826). em 
Explosions in the Corona<Solar Flares und Coronal Mass Ejections | 
Studies of the corona reveal dramatic. violent events called solar [lares and Coronal mass 

cjections (CMEs). Solar Mares release energy from magnetic loops in, the corona, heating the "M 
pases of the corona and sending particles and radiation out into the solar System. A coronal mass : 
ejection occurs when an explosion in the corona pushes millions dr billions of metric tons of s 


material out into space, The frequency of occurrence of both Solar. flates and CMEs follows the 
pattern of the 1 J-year sunspot cycle (as the number of sunspots Mgreases, so does the number of 
solar flares and CMEs). Both kinds of solar explosions seem to Tesult from the sudden release of 
energy stored in coronal magnetic fields. 
Important Features of the Sun (CSS 2009) 
o Mass: 1.98892 x 10** kg 
o The diameter of the Sun is 1.391 million kilometers or 870,000 miles.( It holds 99.8 
percent of the solar system's mass and.is roughly 109 times the diameter of the Earth - 
about one million Earths could fiinsite the sun.Diameter of the Sun in kilometers: 
1.391.000 km . Diameter of the Sün/in miles: 864,000 miles , Diameter of the Sun in 
meters: 1,391 ,000,000 meters") 





o The circumference of thesSuif is 4,379,000 km.) 

o The sun lies at the heaft'of the solar system, where it is by far the largest object, 

o The visible part of the sun is roughly 10.000 degrees F (5,500 degrees C), while 

, temperatures in the core reach more than 27 million degrees F (15 million degrees C), i 1. 
driven by nuglCar rcaetions. | p 


o One would.need.to explode 100 billion tons of dynamite every second to match the 
energy produced by the Sun. 
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i Characteristics 
> Planets and their 
dida (CSS 1986/2002/20042011] 


New definition of plunet adopted by [A U 


x x | 
ES On 24 August 2006 members of the International Astronomical Union (IAU) agreed tha 


e Sun, (b) has suffici 
" " i« defined as a celestial body that (a) I5 tn orbit arid the Sun: À ; usps aa 
a “planet? s dnimies asa e í ^x so that it assumes a hydrostatic equilibrium 


or its eelfpravity 10 overcome rigid body force PI "dw Zn 
i maa and (c) has cleared the neighbourhood around its orbit. A "dwarf planet Is 
nearly ' 


. sufficient mass for its sel(-grayin, 
voc eee et p qe sia " rd ; anasto cen (nearly round) nel Y 
overcome rigid y forces so that it assun ny Gro: Hee : 
has not phe the neighbourhood around its orbit. and (d) is jet 5 Lip MUN 
All other objects, except satellites, orbiting the Sun sha p ee 3 y as 
"Small Solar-System Bodies". An IAU process will be establishe to as ie ae € Object 
into either dwarf planet and other categories. These currently include T K e Solar System 
asteroids. most Trans-Neptunian Objects (TNOs). comets, and other sna »odies. 
This means that the Solar System consists of eight planets Mercury. Venus, Farth, 
Mars, Jupiter, Saturn, Uranus and Neptune. A new distinct class of objects called dwarf planets” 
was also decided. lt was agreed that "planets" and "dwarf planets is two distinct classes of. 
objects. The first members of the "dwarf planet" category are Ceres, Pluto and 2003. UB 313 
Uemporary name). Se ee kee RCM EE i. 
| 2003 UB313. discovered on October 21, 2003, is the largest known dwarf planet in the solar 
| System. 








Planet is the term used for a body in orbit around the Sun. The word tomes from the 
Greek planetes, and means “wanderers.” Our solar system has eight planets; Mercury, Venus, 
Earth, Mars, Jupiter, Saturn, Uranus, and Neptune. Since 1994, cvidente “has been found that 
planets also exist beyond our solar system. At least 322 planets existing in Other solar systems 
have been discovered. 

Inner, Rocky, Inferior Plantes 


The inner planets are the planets in the inner part ofthe Solar System that orbit closest to 
the sun. The 4 inner planets are Mercury. Venus. Earl. /and Mars. There are a number of 
differences between the inner and outer planets aside from location. The inner planets are 
composed mostly of rock Gene rally, inner planets*are both smaller and denser than their 
counterparts. They also have [ew or no moons arid. no. rings circling them Mercury is the closest 
planet to the Sun Venus is the hottest planet in-thie solar system Venus is often called the morning 
star because, with the exception of Earth's moon, it's the brightest object in the sky. The planet 
has no moon of its own Earth is the.thifd inner planet. Like Mercury, the Earth has an internal 
magnetic field. The planet, which only "has-one moon, is comprised of a mixture of various rocks 
and minerals. Mars is also known a$ the. Red Planet due to the rust of iron-rich materials that form 
the planct's surface. 

Outer, Jovian, Gaseous or Superior Planets 


The outer planets; also called Jovian 
surfaces and only liquid tares. The 
they comprise 99 


planets or gas giants, are gaseous with no solid 
o outer planets are so much larger than the inner planets thal 
$ of the mass of the celestial objects orbiting our Sun. All of the outer planets 
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have rings. although Satum's are the most Noticeable. Jupiter is distinctive for a number of 
reasons. In addition to being the largest and. most massive planet, it also has the most moons 63 
discov cred so far. Jupiter's rings are very faint and difficult to sec. Saturn is best known for its 
distinctive ring system, which can, seen from Earth by the naked eye. Uranus, which is the only 
planet to rotate on its size, has 27 known moons. Many satellites have names from mythology, 

but Uranus’ moons are named after characters. from the works of Alexander Pope and 

Shakespeare, Some of the satellites are Titania. Oberon, and Umbriel. Neptune is the last outer 

planet and the linal plagetin the Solar System. With only 13 moons, it has the least number of 

satellites of any of theouter planets. 


Why Is Phito-iNot Called a Planet Anymore? (CSS 2004/2005) 


In 2003, an astronomer saw a new object beyond Pluto. The astronomer thought he had 
found a new planet. The object he saw was larger than Pluto. He named the object Eris (EER-i5). 
Finding Pris eaused other astronomers to talk about what makes a planet a "planet." There is a 
group of.astronomers that names objects in space. This group decided that Pluto was not really a 
planet because of its size and location in space, So Pluto and objects like it are now called dwarf 
planets. Pluto is also called a plutoid. A plutoid is a dwarf planet that is farther out in space than 
uie planet Neptune. The three known plutoids are Pluto. Eris and Makemake (MAH-kee-MAII- 
kee). Astronomers use telescopes to discover new objects like plutoids. Scientists are learning 
more about the universe and Earth's place in it, What they learn may cause them to think about 
how objects like planets are grouped. Scientists group objects that are like each other to better 


understand them. Learning more about faraway objects in the solar system is helping astronomers 
learn more about what it means to be a planet. 


Mercury (CSS 2004) 

1. Mercury was known since at least Sumerian times roughly 5.000 years ago. where it was 
often associated with Nabu, the god of writing 

2. Mercury is the closest planet to the sun 

3. Mercury is the smallest planet — it is only slightly larger than Earth's moon, 

4, Mercury is the second densest planet after Earth, with a huge metallic core roughly 2.200 
to 2,400 miles (3,600 to 3,800 km) wide, or about 75 percent of the planct's diameter. In 
comparison, Mercury's outer shell is only 300 to 400 miles (500 to 600 km) thick. 

5. A completely unexpected discovery Mariner 10 made was that Mercury possessed a 
magnetic field. The recent discovery from 2007 Earth-based radar observations that 
Mercury's core may still be molten could help explain its magnetism 

6. Mercury speeds around the sun every 88 Earth days, traveling through space at ncarly 
112,000 mph (180,000 kph), faster than any other planet 

7. No atmosphere: Mercury possesses an exosphere containing 42 percent oxygen, 29 
percent sodium, 22 percent hydrogen, 6 percent helium. 0.5 percent potassium, with 
possible trace amounts of argon, carbon dioxide, water, nitrogen, xenon, krypton nd 
ncon. 

B. Magnetic field: Roughly | percent the strength of Earth's. 

9. Average distance from the sun: 35,983,095 miles (57,909,175 km) By Comparison: 0,38 
Earth's distance from the Sun. 

10. Length of Day: 58.646 Earth days 

11. The first spacecraft to visit Mercury was Mariner 10, which imaged about 45 percent of 
the surface and detected its magnetic field. 
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d spacecraft to visit Mercury. When it ar, 
ond = 


ET - : ivg ; » A05 (2c j 
12. NASA's MESSENGER orbiter ee the first spacecraft to orbit Mercury, Where j Pe ee Co Gode P 
.f March 2011. MESSENGER c . - pins on an imaginary line called an axis that runs from the North Pole to u 
in Ma study the planet. South Pole, while also orbiting the sun. It takes Earth 24 hours to complete a rotation c 
continues to stug) iess of love and beg, its axis, and roughly 365 days to complete an orbit around the sun. 
Venus (CSS 2003) he Sun, is named for the ancient Roman gous” MY. The 8. The Earth's axis of rotation is tilted in relation to the ecliptic planc, an imaginary surfac 
The second planet from te med after a female one tae: andthe om through Earth's otbit around the sun 
planet — the only planet name hi l6 be two different stars, the ey ening Ing star 9. Earth's orbit-i$ nota perfect circle, but is rather an oval-shaped ellipse, like that of th 
1. Venus was once thoug e v appeared at sunset and sunrise. — — , orbits of all the'other planets. 
; — that E iae Hn tied twins because they arc similar I SIZE, mass, density, 10. ved probably formed at roughly the same time as the sun and other planets some 4. 
. Venus and tar erri SUIS s ea, illion years ago 
composition and idm in the solar system (870 degrees F (465 degrees CJ) 11. The history of Earth is divided into four cons — starting with the earliest, these are the 
$ vems "nw Von nd T mely dry. There is no liquid water on Its surface because the Hadean, Archean, Proterozoic, and Phanerozoic. 
4. The surface of Venus is extre x ES HE _xtdm The atmosphere is roughly 78 percent nitrogen. 2| percent oxygen. with trace amounts ol 
scorching heat would cause aA fat. smooth plains that are marred by thousands of water, argon, carbon dioxide and other gases. 7 Seo Nr EAE 
5. Venusian surface is Ses : : m 150 miles (0.8 to 240 kilometers) wide, with laya 13. The lowest layer of the atmosphere is known as the troposphere, which is constantly in 
volcanoes, ranging guide ou uh : uc more than 3,000 miles (5.000 kilometers) i motion, causing the weather. 
flows carving long. win obi m 14. The Earth's core consists mostly of iron and nickel and potentially smaller amounts of 
length, longer than on any o! dis ring like structures that range from roughly 95 to 369 lighter elements such as sulfur and oxygen. The mantle is made of iron and magnesium- 
6. Mesum RE E rich silicate rocks. (The combination of silicon and oxygen is known as silica, and 
miles (155 to 5 TEE ieht sk A: minerals that contain silica are known as silicate minerals. 
7. Venus is br ighter than any pier peto ere ae WU BE I ae EN 15. The Earth's core is about 4,400 miles (7,100 kilometers) um slightly larger than half thc 
highly reflective clouds and its closeness to our P i z the slowest of anwof tf: Earth's diameter and roughly the size of Mars 
8. ee takes 243 Earth days to rotate on ils axis, DY Jor 16. The outermost 1,400 miles (2,250 kilometers) of the core are liquid, while the inner core 
9. ieu ausis field is 0.000015 times that of Earth's field ! "cel iru ss o ds Earth's mosm af some [,600 milks (2:600: kilometer) d 
40. Venus' metallic iron core is roughly 2,400 miles (6.000 kilometers) wide 17 f 


11. Venus’ molten rocky mantle is roughly 1.200 miles (3.000 kilometiefs)thick. 

12. Venus’ crust is mostly basalt, and is estimated to be six to 12«miles (10 to 20 kilometers) 
thick on average. 

13. Average Distance from the Sun 67,237,910 miles 

14. The winds at the planet's surface are much slower, estimated to be just a few miles per 
hour. 

15. The Venus Express spacecraft the European Space Agency launched in 2005 intriguingly 
found evidence’of lightning on the planet. 

16. Venus has no moons or rings. 


. Average Distance from the Sun 92,955,820 miles (149,597,890 km) 
. Average Length of Solar Day 24 hours 

. Length of Year 365.24 Earth days 

. Equatorial Inclination to Orbit 23.45 degrees 


There are several million known species of life, ranging from the bottom of the deepest 
ocean to a few miles into the atmosphere, and scientists think far more remain to be 
discovered. Scientists figure there are between 5 million a 100 million species on Earth, 
but science has only identified about 2 million of the 

Mars (CSS 2003/2007) 


TA Veelizor bae c 


Earth (CSS 2000) 1. E is named after the ancient Ronian god of war, as befitting the red planet's bloody 
1. Earth is the fifth largest of the planets inthe solar system — smaller than the four gas 2. The bright rust color Mars is known for is due to to iron-rich minerals in its regolith — 
giants, Jupiter, Saturn, Uranus and Neptune, but larger than the three other rocky planets, the loose dust and rock covering its surface. 
2 Mercury, Mars and Venus. «. 3. The red planet is home to both the highest mountain and the deepest, longest valley in the 
. Earth, is the third planet from.the sun solar system 
3. ARS isse plang d 6 1o have an atmosphere containing free oxygen, oceans of 4. Mars has the largest volcanoes in the solar system, including Olympus Mons, which is 
4: Barth hase Fits d. y a course, life. about 370 miles (600 kilometers) in diameter 
5. Roughly 71 E F en y 8,000 miles (13,000 kilometers) 5. Many regions of Mars are flat, low-lying plains. — 
nears ae dd of Earth's surface Is covered by water, most of it in the oceans 6. Mars is much colder than Earth, in large part due fo its greater distance from the sun. The 
a "fth oL tsatmosphere is made up of oxygen, produced by plants average temperature is about minus 80 degrees F (minus 60 degrees C) 
^ 7. The dust storms of the Mars are the largest in the solar system 
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0.08 peret | 
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10. Mars currently has ne global magne ide 
at least 10 tines more strongly magne 
an ancient global magactte field. UE 

44. Average Distance from the Sun HM. aan a 

12. The two moans of Mars, Phobos and De! 


Asaph Hall 
13. The first person fa W 


Saturn : 
4. Satum is the sixth planet from the sun and the cores 
2. Saturn was the Roman name for Cronus, the ipn ia 
3. Saturn is the root of rhe Engiish word "Saturday. " 

Saturn is a gas giant made up mostly of hydrogen and helium. 

Satum is big enough to hold more than 760 Earths 

Saturn has the lowest density of all the planets 

Saturn is the farthest planet from [:arth visible to the naked human eye. 

Atinosplieric composition (by volume) 96.3 percent molecular hydrogen, 3.25 pereen 

helium, minor amounts of methane, ammonia, hydrogen deuteride, ethane, ammonia ice 

nerosals, water ice aerosols. ammonia hydrosulfide acrosols ; 

9. Saturn has a magnetic field about 578 times more powerful than Earth's. 

10. Saturn seems to have a core between about 10 to 20 times as massive as the Earth. 

11. Average distance from the sun: 885.904,700 miles (1,426.725,400 km)By Comparison: 
9.53707 times that of Earth 

12. Saturn has at least 62 moons. 

13. Satum's largest moon, Titan, is slightly larger than Mercury 

14. Galileo Galilei was the first to see Saturn's rings in 1610 


tie fie 


f vl 
d than any : 


0 miles (227,936,640 km) 
re discovered by American astronomy 


meh Mars with a telescope was Galileo 
second largest planct in the solar system 
Titans in Greek mythology, 


moon 


Uranus 
1. Uranus is the coldest planet in the Solar System cA Ww 
2. Uranus is the 7th planet from the Sun kod na 
nfi a, 5 


3. A day on Uranus ts only about 17 hours. 
4. The least dense planet in the Solar System ds Satine’ The density of Uranus is only 1.27 


vem’ , j i i 
: p cm", In other words, Uranus would sink in-water (water is | g/cm") 
+ Uranus has the second most dramatic set of rings in the Solar System 
s ees was the first planet discovered ín the modern age . 
- Al magnitude 5.3, Uranus is just. witli i 
Sai j itil the brightness scale that a human eye can 
8. Uranus is about 31,763 nilles Th di 
.763 miles in diameter, [t i 
as N $ - it is the 3nd larges i 
" eus l'he Earth could fit 4 tims across the diameter of Ur bcd d 
* Uranus, with no solid surface, is one of the pas o; "iss 
Saturn, and Neptune.) Eas giant planets. (The others are Jupiter. 


15. h 


nt carbon menoxide, minor amoun, * | 
Di 
r l 
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10. Only one spacecraft in the history œl spaceflight has ever made a close approsch to 
Uranus, NASA's Voyager 2 zipped pass Uranus in January. 1986, coming within 81.000 
km of the surface of Uranus. 

11. The average temperature in kiranus's atmosphere is -350° F- 

12. Uranus has 27 known móons, named mostly for characters 
Shakespeare and Alexander Pope. 

13. Uranus was discovered in 1781 by a British astronomer. 


from the works of William 


Sir William Herschel, The 
r of the King. 


AMA. uer ent 


Neptune 

4. The planet Neptürie was discovered on Sept. 23, 1846 

2. Inaccordarice with all the other planets seen in the sky, this new world was given a name 
from Greck and Roman mythology — Neptune, the Roman god of the sea. 

3. Neptune's winds can reach up to 1,500 miles per hour (2.400 kilometers per hour), the 
fastest detected yet in the solar system. 

4.4 Neptune is the eighth and most distant planet from the sun. 

5. Neptune remains the farthest planet from the sun, since Pluto was reclassified as a dwarf 
planet in 2006. 

6. Atmospheric composition (by volume) Hydrogen - 80 percent; Helium - 19.0 percent: 
Methane - 1.5 percent 

7. Composition The overall composition of Neptune is, by mass, thought to be about 25 


percent rock, 60 to 70 percent ice, and 5 to 15 percent hydrogen and helium. 
Average Distance from the Sun 4,498,252,900 km (2,795,084,800 miles) 


8 
9. Neptunc has 13 known moons, 
10. With an equatorial radius of only 24,764 km, Neptune is smaller than the other gas giants 


in the Solar System: Jupiter, Saturn and Uranus. 
. The gravity of Neptune is only 1796 stronger than Earth gravity. 


12. Neptune is the coldest planet in the Solar System 
There are no firm plans to return to Neptune. There are tentative plans from NASA to 


13. 
send a new mission to Neptune called the Neptune Orbiter. This spacecraft would launch 


in 2016 and take about 14 years to get to Neptune, arriving around 2030. 
A tiny, mysterious moon orbiting Neptune has been spotted for the first time in more than 


20 years in Oct 08 , 2013 
Difference between Star and Planet 
Key difference: Stars and planets are two different types of astronomical object existing in 
our universe, A planet is a large object that orbits around-a-star-or a stellar remnant and has 
atmosphere. A star, on the other hand, is a massive, luminous sphere of plasma that is held 
together by its gravitational pull. A solar system is usually made up satellites revolving 


around planets. which are ia turn revolving around a star 


———— ss 11 p o — —— 


Planets, on the other had are mainly made up 
to rock and minerals. 

Planets are formed from the collection of gas 
and dust that surrounds a star. They do not 
have the necessary mass, when sulficiently | 



















Stars are usually made up of two gases, 
hydrogen and helium 

^ star is generally defined by its ability to 
yenerate light via nuclear (fusion) reactions 
that convert hydrogen into helium. 







t, tages pf oh 


planet was originally named Georgian Sidas (Star of George) in hono 
$ uat yer fo^ 
cat e^ €t j 


^. 
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zen-to-he a Tr ie km km nn © 
eH E no light of its own. It shines by (1.783.744.300 | (31 783... CT) 
A star has its own light | reflecting the light of the sun. d | miles) miles) 
IM x Planets do not twinkle. ee ea MEER Ee i A OA SEU A09 a 
Stars twinkle at night 0 ——— nanets are very mush closer to the Neptune V 3 -200 *C 
“The relative pes mons s br UT NUR stars are. their motion around ĝ BORE hi (-328 °F) 
| underga:sily noticeable change. the sun is noticeable as à daily shifling of “Note: The two distant moons - S/2010 J 1 and S/2010 J 2 - were discovered during routine 
| | their relative positions. inthe shy — tracking observations of already known satellites in September 2010. 
Planets have low temperatures- = = Two new mons have been discovered orbiting Jupiter, bringing the planet's total number of 


lanets in the solar known satellites to 67. 

And. at just two kilometres in diameter, onc of the moons may bc Jupiter's smallest known 
satellite. Jupiter has four large moons and dozens of smaller ones Galileo first discovered the 
four. larges! moons of Jupiter, lo, Europa, Ganymede, and Callisto in 1610, using a 20-power 
telescope; these moons are known as the Galilean moons. 





| A star has very high temperature s 

There are billions of stars in the celestia: 
_ sphere. PN 
Since the stars are very far away. the 
Iv make them look brighter enoug 


There are only nine p 


system. _ [m ESAE 
“Most planets on the other hand are near 


h ta the earth to be magnified by the 




















Sodium, helium 


telescope can on s 
but not larger. ecc ced emu indes Dwarf Planets 
Table of Planeta ry Sta iita According to the International Astronomical Union, which sets definitions for planetary 
Statistics about the solar syslem s Eiga piatt science, a dwarf planet is a celestial body that: 
A : 
| Time | o Orbits the sun, 
à | Spin to | Gravity | Average Contents of of o Has enough mass to assume a nearly round shape. 
Name of Cirad Ft Diameter on Orbit | (Eath | Temperature | Atmosphere | Known o Has not cleared the neighborhood around its orbit. 
Pane | A Axis | Sunja | =1) Moons o Is nota moon. 
(2 year) | The main distinction between a dwarf planet and a planet is that planets have cleared the 
: a2, 483 "C to path around the sun while dwarf planets tend to orbit in zones of similar objects that can cross 
57.900.000 km ae AES 427 *C their path around the sun, such as the asteroid and Kuiper belts. Dwarf planets also are generally 


| Mercury | (3 HO 006 (3,031 days | days | 0.38 | (297 *F to smaller than the planet Mercury. 
| | The first five recognized dwarf planets are Ceres, Pluto, Eris, Makemake and Haumea. 


mecs ! meag) | 800 F = - A » 
— — "408360000 12104 | | CAben Dioxide Scientists believe there may be dozens or even more than 100 dwarf planets awaiting discovery. 
480 °C The IAU recognized Pluto's special place in our solar system by designating dwarf planets that 





| 
km |243 |224 96%), Ni 
Venus | »» 006.900 | (7521 | days | days | 03 (896 *F) pes ee orbit the sun beyond Neptune as plutoids. Eris, which orbits far beyond Neptune, is a plutoid 
Ome mes | i i x while Ceres, which orbits in the main asteroid belt between Mars and Jupiter is a dwarf planet. 
| 149,800,000 12756 23 | | , Pluto was considered a planet until 2006. The discovery of a similar-sized worlds deeper 
tam " km hours, | 365.25 | , 1450 Nitrogen (77%), in the distant Kuiper Belt sparked a debate that resulted in a new official definition of a planet 
| 192,980,000 | (7.928 |56 = | days | j* Hl —  9sgen ity that did not include Pluto. 





Dwarf Planets 















LIA _ 
227.936.640 | 6,794 24 | í 
hours, | 687 -63 °C 









Time to Time to 











































km | km zm 
Mars : E 0:36 . Dioxide(95.3%), Average Distance Spin on Average 
(4170.90 (4222 | 37 days. (-81 *F) Diameter Orbit Sun 
| | mies] | mies) | mins. | í from Sun fi (a (a year) Temperature 
| 776,264,000 142,984 |9 39 
i E | > ! 41 0 0 km 9 ho r3, a 
! Jupiter | 5 |km 4 héurs, | 186 |aeg | 130°C 67 naa E 5 “S| 4 years, | -106 c 
(453*00.000 | (£A BABY 1055 | years (-202°F) — | Helium Rea minutes | 220 days | (-159 ^F) 
Nat) | mies) mins vv 
4 nón T ; fh 4,436,820,000 to 
[perme e. eid 7.375,930,000 









km km hours, | 29 -130 °C 
TAIA | (490 |39 | years | ^^^  |(.202*f) 
i fes) Nios)? | mins 


km 


Hydrogen, 
5,260,000,000 to 


Helium 





2,390km | 6 days | 248 & | -228°C na 
9hours | years (-378 *F) 
[1960 x [204 — ]2 | 


| 4hours |285 ^ |-240°C 
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years (400*F) | 





7,708,000,000 
km 
















7 hours, 
45 
minules 


5,760,800,000 to 
7.939.700,000 
km 






Makemake 





















5,665,500,000 to f rx 
14.634000,000 | 3,000km | 8hours | sae to -232 | 4005 
lin years E 








Moon 5t lany man 1 polar sya 
Natural Satellite, a body in space that orbits a larger body. The larger body is referred to 
as the satellite's primary. Natural satellites that orbit planets are often called moons. The best- 


known natural satellite is Earth's moon. 
The Moon (or Luna) is the Earth's only natural satellite and was formed 4.6 billion years 


ago around some 30-50 million vears alter the formation of the solar system. The Moon is in 
svnchronous rotation with Earth meaning the same side is always facing the Earth. The first 
unmanned mission to the Moon was in 1959 by the Soviet Lunar Program with the first manned 
landing being Apollo 11 in 1969. neler yé "nis 


Though a satellite of Earth, the Moon is bigger than Pluto. Some scientists think of it as a. 
planet (four other moons in our solar system are even bigger), though that viewpoint has never 


do ye Na* A £e 


caught on officially. 

Moon Profile 
Circumference at Equator 10,917.0 km 
3.475 km 


Diameter i 
73.476,730.924,573,500 million kg (0.0123 x Barth) 
















Mass «4 76,7. 
Average Distance from Earth | 384.400 km 
Length of Orbit 27.3 Earth days 
Surface Temperature | 233 to 123 °C 

1. At3,475 km in diameter, the Moon is much smaller than thémajor moons of Jupiter and 
Satum. Earth is about 80 times the volume than the Moon. but both are about the same 
age. 

2. The Moon is moving approximately 3.8 cm away from our planet every year. lt is 
estimated that it will continue to do so for around 50 billion years. By the time that 
happens, the Moon will be taking around 47 dáys-o órbit the Earth instead of the current 
27.3 days. 

3. The Moon has much weaker gravity than Earth, due to its smaller mass, so you would 
weigh about one sixth (16.5%) of your weight on Earth. This is why the lunar astronauts 
could leap and bound so high in their, 

4. The moon very likely has a very.small core just | to 2 percent of the moon's mass and 
roughly 420 miles (680 km) wide, 

9. Moon's rocky mantle is/about (825 miles (1,330 km) thick and made up of dense rocks 
rich in iron and magnesium. 

6. The average composition of'the lunar surface by weight is roughly 43 percent oxygen, 20 
percent silicon, 19-percent magnesium, 10 percent iron, 3 percent calcium, 3 percent 
aluminum, 0.42. percent chromium, 0.18 percent titanium and 0.12 percent manganese. 
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a Sign 1-3 Selo do renad eat 1/ 
7. The moon has a very thin PM 6r VEI of dust un o i sai (et 
undisturbed for centuries, Daytime tem x: > I i Kou emus 
"Hic al Geka emperatures on the sunny side of the moon reach 273 
; MU I. gets as cold as -243. 
B. E bang fo de Sello; Galilei was the first to use a telescope to make scientific 
bsi ons of the moon, describing a rough, mountainous surface in 1609 that was quile 
different from the Popular beliefs of his day that the moon was smoot 
9. [n 1959, the Sayiet Union sent the first spacecraft to impact the moon's surface and 
returned the first photographs of its far side, In 1969, the United States landed the first 
astronauts of the moon, undoubtedly the most famous of NASA's achievements, and 
their efforts returned 842 pounds (382 kg) of rocks and soil to Earth for study. It remains 
the only extraterrestrial body that humanity has ever visited 
Phases of Moon 
. Qur Moon orbits around our planet, and this Earth-Moon system orbits around the Sun. 
The phases of the Moon depend on its position in relation to the Sun and Earth. The Moon does 
not produce any light of its own—it only reflects light from the Sun. As the Moon moves around 
the Earth, we see different parts of the near side of the Moon illuminated by the Sun. This causes 
tlie changes in the shape of the Moon that we notice on a regular basis, called the phases of the 


Moon. 


-_— 
Waning dam 
Fd Crewem 
—.0o € 
New Moon 
-4-—— 
-«— — 





inm T. Thecartb and moon spin and 
Ss eT orbit together around the sun. 


New Moon > New Crescent > First Quarter > Waxing Gibbous > Full Moon > 
Waning Gibbous > Last Quarter > Old Crescent > New Moon (again) 
hases that the moon goes through. j 
4 There are 8 tola psen e Moon moves. etween Earth and the Sun, the side facing Earth 


The new moon is when the Moon moves b 
> lled the new moon phase, and we do not usually see the 


is completely dark. This is ca 


Moon at this point 
o A crescent moon is when the moo 


like a "C" shape. 


n is between the new and quarter moon stages. It looks 
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l. 


o The quarter moon (or a half moon) is when half of the moon is visible. If the magn i 


waxing, it is called the first quarter, if the moon is waning, it is the /ast quarter 
O A gibbous moon is between the quarter and full moon stages. More than half of the Moon 
can be seen, but not all of it. 
O The full moon is when the moon is all lit up. All of the moon that we can see is [it up by 
the Sun during the full moon. 
o A second full moon in one calendar month is usually called a bine MOON, The 
saying “Once in a blue moon" refers to something that does not happen Often . 
like a blue moon 
The Sidereal and Synodic Months 
The sidereal month is the time the Moon takes to complete one full revolution around 
the Farth with respect to the background stars. However, because the Earth is constantly moving 
along its orbit about the Sun, the Moon must travel slightly more than 360? to get from one new 
moon to the next. Thus, the synodic month, or lunar month, is longer than the sidereal month, A 
sidereal month lasts 27.322 days, while a synodic month lasts 29.531 days. 


b 


HSM Super General Science & Ability 23 


(ie) 
i 
NT Eclipses 

Anc clipse is the complete or partíal obsc uring of a celestial body by another other. 
The term eclipse is most often used to describe either a solar eclipse, when the Moon's shadow 
crosses the Earth's surface, or uñar eclipse, when the Moon moves into the Earth's shadow. 
However, it can also refer to Such events beyond the Earth-Moon system: 
Explain the formationof-Lunar Eclipse (CSS 2017) 

The Earth throws" long shadow behind the side facing the Sun. A lunar eclipse occurs 
when the Moon ehters. the Earth's shadow. This shadow has two parts: the total shadow called the 


umbra and the:partigl shadow termed the penumbra Poy brat 


——Unwpov 


— 





Relative positions of the Sun, the Moon and the Earth during a lunar eclipse 
If the Moon becomes completely immersed into the umbra, a total eclipse occurs; and if 
only a portion of it falls into the umbra, a partial eclipse occurs. 
During totality, the Moon is not completely invisible. This is due to the fact that some 
sunlight are refracted by the Earth's thin atmosphere into the umbra and illuminate the Moon, 
making it coppery-red in colour. its brightness varies for different total eclipses depending on the 
geometry of the Moon's path through the umbra and also on the Earth's atmospheric conditions. 
Sometimes the Moon only enters the penumbra without touching the umbra. This is a penumbral 
lunar eclipse. During a penumbral lunar eclipse, only the apparent brightness of the Moon will 
become dimmer but the limb of the Moon will not be obscured by the Earth's shadow 
Different stages in Lunar Eclipse 
There are 7 stages during the occurrence of an eclipse 
1. "Moon enters penumbra" - the first contact of the Moon and the Earth's penumbra 
2. "Moon enters umbra" - when the Moon enters the Earth's umbra, this is the start of partial 
lunar eclipse 

3. "Total eclipse begins" - when the Moon touches the umbra internally, at this time, the Moon 
is totally immersed in the umbra and total eclipse starts 

4, "Middle of eclipse" - occurs when the centre of the Moon is closest to the centre of the 
Earth's umbra 

5. "Total eclipse ends" - when the Moon touches the umbra internally again, this signifies the 
end of total eclipse 

6. "Moon leaves umbra" - the time when the Moon touches the umbra externally, this is the end ` 
of partial lunar eclipse 

7. "Moon leaves penumbra" - when the Moon leaves the penumbra 

Solar Eclipse (CSS 2007/ 2017) 

Solar eclipse occurs when the Moon is in line between the Earth and the Sun The Moon cast-a 

shadow on the Earth's surface and obscurs some parts on the Sun. The porportion of the Sun 

being blocked, depends on the position of the observer on the Earth. When only the Mogn's 
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l : ea esce] Spa the Sun is observed. Howe ; 

penumbral shadow strikes the Earth, a partial eclipse of leclipsa ofthe Sun is Ver, if the 

Moon's dark umbral shadow swecps across Earth's surface, a total eclip Sun is seen. 
UMBEA n 


arn aS 





Relative positions of the Sun, the Moon and the Earth during a total salar eclipse 


Different stages in Solar Eclipse 
There are 7 stages during the occurrence of an eclipse 
1. "Moon enters penumbra" - the first contact of the Moon and the Earth's penumbra 


2. "Moon enters umbra" - when the Moon enters the Earth's umbra, this is the start of partial 


lunar eclipse 
3. "Total eclipse begins" - when the Moon touches the umbra internally, at this time, the Moon 


is totallv immersed in the umbra and total eclipse starts 
4. "Middle of eclipse" - occurs when the centre of the Moon is c 


Earth's umbra 


losest to the centre. óf the 


5. "Total eclipse ends" - when the Moon touches the ight Source 
umbra internally again, this signifies the end of 
total eclipse "S 
6. "Moon leaves umbra" - the time when the Moon M. | 
touches the umbra externally, this is the end of / | 
QU 


partial lunar eclipse 

7 "Moon leaves penumbra" - when the Moon leaves 
the penumbra 

Umbra and Penumbra 

(Terms of physics/lighting) 

The shadow volume behind an object lit by an 
arca /ight source (in contrast to a point light source) 
doesn't have sharp boundaries. This is caused by the 
kiss im point in the boundary area is. Oh]y 

artially j i i 
in d is owed. The area (volume) in full shadow is the umbra, the boundary area the 





| What is the difference between Umbra’and Penumbra? (CSS 2002/2005) 


The umbra is i D 
light (e.g., the’ Sun is ide es uu shadow. If you find yourself in the umbra, the source of 
Hiec ue ee ot iif ja one . in à total solar eclipse. On the other hand, within 

: | partly visible zn 3 ARE 
bp M and Predication.of Eclipses (as when the Sun is paniially eclipsed) 
x the plane of the moon's orbit abo T 
«un; a solar ecl] ut the earth coincided with that . 
when the f» ug ND be observed each month when the moon is sedis pis : arbos 
- owever, the moon's orbital plane is tilted at an angle of about 5°10 Ta 
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the earth's orbital plane, making eclipses possible only when the three bodies are aligned (at new 
or full moon) and when the moon d$ crossing the earth's orbital plane (at a point called the node), 
Within a given year, a maximum of seven eclipses can occur, either four solar and three lunar or 
five solar and two lunar. Despite the fact that there are more solar than lunar eclipses each year, 
over time many more lunar eclipses are seen at any single location on earth than solar eclipses. 
l'his occurs because a lunar eclipse can be seen from the entire half of the earth facing the moon 
at that time, while a'solar célipse is visible only along a narrow path on the earth's surface. 

From their ebservations of eclipses the Chaldaeans (fl. 1000 B.C.-540 B.C.) discovered 
that similar eclipses of the sun recur in cycles of 18 years, 111/3 days; this cycle, called the saros. 
is an interval. in Which the sun, earth, and moon return to nearly identical relative positions. Since 
the orbits ofthe earth and moon are quite accurately known, eclipses can be predicted far in 
advance; both in time and location. Similar calculations can determine the time and place of past 
eclipses; this information is useful for dating historical events that are known to have occurred at 


the same time as an eclipse. 

Why aren't there a solar eclipse at 
The answer is that the Moon's or 
so the chance that a new (or full) Moon will occur just as the 
ecliptic plane (so Earth, Moon, and Sun are perfectly aligned) is quite low. 


every new Moon and a lunar eclipse at every full Moon? 
bit is slightly inclined to the ecliptic (at an angle of 5.2°), 
Moon happens to cross the 












Moon 
: (new 
Earth's shadow misses Moon's shadow misses phase) 
ats Moon Earth Earth = 
eee ecliptic (Earth's orbital plane) to Sun 








n's orbit tilted 5 degrees 


Moon yi t to ecliptic < ae 
with respec 
en Side view of sunlight 
phass Earth-Moon system j 
e of the ecliptic when new (or full), a 


If the Moon happens to lie above or below the plan i 
solar (or lunar) eclipse cannot occur. Such a configuration is termed unfavorable for 


producing an eclipse. In a favorable configuration, the Moon is new oF full just as it 

crosses the ecliptic plane, and eclipses are seen. Unfavorable configurations are much more 
common than favorable ones, so eclipses are relatively rare events. 

Difference between Lunar and Solar Eclipse (CSS 2017) l 

Lunar eclipses happen when the Earth lies between the Sun and Moon hence dts 

the sun’s rays from reaching the moon, whereas a solar eclipse occurs when the moon lic: 


between the Earth and sun and hence blocks the Sun’s rays artially. 
ae Solar Eclipse- 


LLL Lunar Eclipse n: 
Safe to look at moon during | Retina gets damaged if Sun 
seen directl 


eclipse on dir 
and | Earth lies between the Sun | Moon lies between Sun and 
and Moon 
Penumbral, partial, total or 
horizontal 

























Ilealth risk: 
of Earth 










Position 
Moon: 













Total, annular, hybrid. partial 










During day time 






Occurrence: 
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TR few every ery year, total being | 
—— ar or more less frequent xl 






Ame Twice aye 
Frequency of occurrence: Aclv — abscured. Sun wees blocked by moon. 
a Moon a completely y 


n yle on 
ible partially OF in an | eclipse visit le only in some 
“visible MOM | rens 


| 7 : M 
l Y a ew m minul cs 
“Usual — 





vist 

orangish. hue 

all night time places___———- 
——— 1 few bhn a 





Visibility: 


Re lu cM ra d 


Latitude and Longitude | 


Duration: _ 





Longitude Latitude 


itude 
A Imaginary lines running horizontally around the globe. Also called Po NS) latitude lines 
are equidistant from each other. Each degree of latitude is about 69 miles MLO pi Apart. Zero 
degrees (0°) latitude is the equator, the widest circumference of the globe, kafiju e is measured 
from 0° to 90° north and 0° to 90° south—90* north is the North Póle and 90° south is the South 


Pole. 


Longitude 
Imaginary lines. also called meridians, running vertitallv around the globe. Unlike 


latitude lines, longitude lines are not parallel. Meridians*meer athe poles and are widest apart ut 
the equator. Zero degrees longitude (0°) is called theprime,meridian. The degrees of longitude 
run 180° east and 180° west from the prime meridian, 

Difference between hatitude and Longitude 










= ; 7-777 —"Laütude —————— “Longitude 
Direction | East-West. "parallel to the | North-south; converging ut 
equator the poles and widest at the 
] equator 
Parallel lines: Yes |. No 





Oto 90° North and South 
Greek lener phi (& 

All locations along a LR des a common 
common latitude fall in the | longitude may be in dilferent 


Range: 0 ) to o 180" East and Wen 


Denoted by: 














HSM Super General Science & Ability - 9 













same hémisphere of the earth | hemispheres. | 


(northern or southern 












Denotes distance from: ajor (north or south) Prime Meridian (cast or | 




























west) 
Locations that share the same | All locations on the sae 
Time zone: “latitude do not necessarily | longitude fall in the same 
ae ka fall into the same time zone time zone | 
Number of lines: i — 7 360 — RJ 
Equator, 1 Tropic of Cancer, 
ble lines: I e m 'enmwi 'ridi 
Nnm Tropic of Capricorn Greenwich Meridian 
Classifvin temperature t 
Applications: ying per) Classifying time zones 
prar et Zones 1 
Equator 


Zero degrees latitude, The Sun is directly overhead the equator at noon on the two 
eqitinoxes (March and Sept. 20 or 21). The equator divides the globe into the Northern and 
SSuthern hemispheres. The equator appears halfway between the North and South poles, at the 
widest circumference of the globe. lt is 24,901.55 miles (40,075.16 km) long, 

Prime meridian 

Zero degrees longitude (0°). The prime meridian runs through the Royal Greenwich 
Observatory in Greenwich, England (the location was established in 1884 by international 
agreement). The prime meridian divides the globe inta the Western and Eastern hemispheres. The 
[;arth's time zones are measured from the prime meridian. The time at 0? is called Universal Time 
(UT) or Greenwich Mean Time (GMT). With the Greenwich meridian as the starting point, cach 
15° east and west marks a new time zone. The 24 time zones extend east and west around the 
globe for 180? to the Intemational Date Line. When it is noon along the prime meridian, il is 
midnight along the International Date Line. 

Tropic of Cancer 

Tropic of Cancer, parallel of latitude at 23°30- north of the equator; it is the northern 
boundary of the tropics, This parallel marks the farthest point north at which the sun can be scen 
directly overhead at noon; north of the parallel the sun appears less than 90? from the southem 
horizon at any day of the year. The sun reaches its vertical position over the Tropic of Cancer at 
ubout June 22, the summer solstice in the Northern Hemisphere. When the Tropic of Cancer was 
named, the sun was in the constellation Cancer at the time of the summer solstice 
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Motions of thu dee "m 
Q: Briefly ex plain what effects nre produced due to 
(655-2017) 
fhe Vat Is canntiently n 
mations account for many of the phencomen 
ol the Seasons, id diffeeent: chimates in dil 
movements ol the parth 


ind the Suri and rotating, an its axis. These 

nal occurence nigh and day, changin 
n^ lg pons a globe ball properly mounted ang 
be illustrated accurticly, 


motion revelan am 
«yon we sec d 
"(etit Ta 
around the Sun may 


potait on ds ais. the 


Rotation 

Lhe Earth spins or ! 
s, and 4,00 seconds m eo 
ed ol eotinion at d n 
ya zero ht the poles. 


j. I takes the Earth 23 hour, 
produced by the rotation of 
w of approximately 1.034 


counter-elockwi^e 
and mig are 


ptor s dd the ra 


ato Fast f 
| turn. Dy 
quit 


th sah from Wee 

secs dul 
mete ene fu 
S6 minute Jn 
| upon Ihe C 
(he Earth, Tle spe int uf 


miles per Tunt, dec temp 
Rotation (CSS 2002) 
ihe Fart spins ori i^ 
^y minime, amd 4.047 seconds to complet 
the Darth The speed al cotitian nt am peint up 
nules per hour, deeceminp tA pero at tlie poles. 
VM feets of Barth's Rotation 
1. Temperature: ^s the Fs 
Phir creation an exit! temperature on 
{lit have the same rae ef apin as Hs FC | 
one wide of Venus and very cold en the other side 


planet. 
2. Corialis Effect: 


currents becuse 


). lt takes the Earth 23 houn, 
produced by the rotation of 
e of approximately 1,03% 


| ant (counter-clock wise 


ay and pigli are 
tor is at the ral 


nxis fram Went to 
e one Tull an D 


m tlie equa 


is evenly shining on all parts of the earth; 
parih ar the shine latitude. Other planets such as Veni | 
volition. This makes it so that It is extremely hot ow 
since the sun only shines on one side ofthe 


yth spins around, the sun 


ble for the rotation of cyclunes, wind, and 
counter clockwise in ihe Northern hemisphere and 
clockwise In. the Souther hemisphere if someone were To launch something into the 
atmosphere: For say t rocket, the Farh might. rotate and the rocket would fund that many 


‘The Coriolis Feet ip respon 


of tin, wnis rolate 


panre- 
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qqitules BP d9.3 seconds. This means a speed of 18 files a second (or 66.000 miles per hour) while at 
(he same time rotating once cach twenty-four hours. 
The Seasons 

I he scasons occur because the axis on which arth turns is tilted with respect to the plane of 
Earth's orbit around the Sun, Farih/@qilMeauses the North Pole to be tilted toward the Sun for half of 
the. yem, and the South Pole w betifled Toward the Sun for the other ball of the year. The hemisphere 
that is titted toward the Sun bhasa lónver day. receives more of the Sun's rays. and receives the Sun's 
rays more directly thangthe hemisphere tilted away from the Sun, When it is summer in the Northen 
| teminphere. this hemispheres tilted toward the Sun; this corresponds to winter in the Southern 
Humisphere, when the Southern Hemisphere is tilted away from the Sun, If Earth's axis was not tilted 
cach night ano y everywhere on Earth would always be 12 hours tong and there would be no 
seasons, The axis ef the planet Mars is also tilted with respect to the plane of Mars's orbit around the 





SPRING 
March 21st 


The Earth is 
inclined 23 4," 













SUMMER 
June 2l«t WINTER 
December 22d 
Ax LA hy = 
Direct Rays Z8 be inue Hay 
«4a ——— —— ——— i SUN = reel Kays 
e. c 
RS 
% KA jv 


The Earth revolves 
in an erit 


degrees in the direction canh rotated awiny fron the primary turgev 
3, The Foocuull pendulum: 
swine Ireely, Since the Laut 
lis projress Aw the earth turns the 


domino to gel knoched over or sut] to pet seniper 


As the Earth turns. the 


Iran turine sond or dominos are p 
Noor moves beneatlf The pendulum eventually. CAUSINg it 


pendulum tht is Suspended above the (loor 
‘under the pendulum to track 


| imd néwplace. This proved the rotation ol September 22d 





around the sun 


puih and the Coriolis effect, 
4 — Night nod Day: While H scents like the shy moves above you is actually the Barth moving 


As the Luth rataies the Sun Shines on all pads of the earth except for one of the poles, While 
barth is moving the Sun will eventually stop shining on one purt of il since the IEarth is turned 
away, This is what makes might, 

B. The direction of the sunrise and'sunset? The Earth rotites counterclockwise, if viewed fom 
the North Pole, The rotation cuff usto see the Sun rise in the east and set in the west 


Revolution: 

Ve While the Earth is splunitiff onis asis, it is revolving around the Sun in a counter-clockwise 

ini A lakes the I aeth ote full Year to complete ane full revolution around the Sun. This path is 
UV + f ^ T z 4 n . >, 

att " | ils orbit] very near a circle, The mean distance of the Varth from the Sun i 

AHA he uh iiid y Mistunee. varies by J million miles, forming u slightly oval path The 
vn of the Marth aehd the Sun traverse u «di er JU ta slight) À 

istunce of $95 million miles in 365 days, 6 hours. 9 





me dn s imus have an unequal number of days because Earth's orbit is slightly elliptical, or 
$ ve wiped, and the Sun is nol exactly at the center of the orbit, Earth moves slightly faster when it is 
c ose to the Sun than when it is farther away. so the seasons that occur when Earth is close to the Sun 
s in is kly. Earth ^ closest to the Sun in January and farthest away in July, so the summer is 
onger than the winter in the Northern I lemisphere. I is he wi i 
s . In the Southern Hemisphere, the Š 

than the summer, Wird Rd 
Solstices 

" Al solstice , the day and night are of unequal length A solstice is an astronomical event that 
ee twice each year as the Sun reaches its highest or lowest excursion relative to the celestial 
ipei the celestial sphege. Solstice is derived from two Latin words: "sol" meaning sun. and 
Fa Pee: Uy cause to stand still. The Sun is said to be at a solstice when the dilference between the 
: Š ances cen each pole to the Sun is at its greatest. The solstices usually occur on December 2] or 
e and June 21 or 22, In December, the South Pole is tilted farther toward the Sun than it is at any 
other time of the year and the North Pole is tilted farther away from the Sun; the Southern Hemisphere 


< a 
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vinter solstice. In June, during the 
'« summer solstice, the North 


d the South Pole tilts away from the Sun. The 
experiences its longest day of sunlight and its 
f sunlight and its longest night. 


the Northern Hemisphere has its V 


has its summer solstice and ainos 
e Northern Hemisphe 


Southern Hemisphere’s winter solstice and th 
Pole is at its most direct tilt toward the Sun, an 
hemisphere most tilted toward the Sun on the solstice 
shortest night. The other s shortest day © 
Equinox 
"Equinox" means "e 
accepted, it isn't entirely true t 


only nearly. 
In late Mare 


hemisphere experiences it 
uggests it and it’s widely 


n. But c equinox all over the world 


ual night" in Lati x 
q E he same on the 


hat day and night are exactly t 
the same distance from the Sun and 


vernal equinox usually occurs on 


h and late September both hemispheres are 
Hemisphere's autumnal equinox 


the Sun is said to be at an equinox. The Northern Here d 
March 20 or 21 and marks the beginning of spring. The t ai i be 
usually occurs on September 22 or 23 and marks the beginning © 


Winter Solstice 


©) 


Spring and Fall Equinoxes 


Tropic of Cancer 
Equator o o ——— — 
+ 


Tropic of Capncam 


Tropic of Cancer 
Equator 


Tropic of Capricorn 


Summer Solstice 


Tropic of Cancer 
AV 


Equator 
Tropic of Capricom 
In the Southem Hemisphere, the vernal equinox occurs in September and the autumnal 
equinox occurs in March. Al the equinoxes, the Sun appears to be directly over Earth's equator. The 
lengths of day and night are then equal over almost all Earth, except at the poles. At the North Pole 
and South Pole, Earth's atmosphere bends tlie Sün's rays enough to make the Sun visible throughout 
the day and night, even during the J2hours the Sun is below the horizon. 

l The changes in temperature arid ii the length of daylight that accompany the seasons differ 
ureatly at different latitudes. At the: poles, summer is three months of daylight and winter is three 
months of darkness. Near tha equator, however, days and nights remain about 12 hours long 
throughout the year. The-Arctie and Antarctic circles, at latitude 66°30" north and 66°30" south 


respectively, mark the farthest points from the poles at which there can be 24 hours of daylight or 24 


gm — 
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hours of darkness, Midway between the pale&'an i i 
8 hours in winter to about 16 hours in Me Ee puer: Dae ngo of Hut Nuls ee 


The Length of day and Température 

. A e a H er and in the length of daylight that accompany the seasons differ 
prea A ar Ne es. Al/the poles, summer is three months of daylight and winter is three 
months Oo à ness. Near the équator, however, days and nights remain about 12 hours long 
rough the year. The Arctic and Antarctic circles. at latitude 66°30" north and 66°30° south 
d Y. mark UN farthestpoints from the poles at which there can be 24 hours of daylight or 24 
hours of darkness. VINA between the poles and the equator, the length of daylight varies from about 
g hours in winter{o,aboub 16 hours in summer, 

Difference between Rotation of Earth and Revolution of Earth 


Rotation | Revolution 


Rotter means “to spin.” This is the cause of | Revolution means “to go around something. 
ee ine ls e: n im axis (an | This is the cause of four seasons. A synonym 
imagi unning through the center of | for revolution is orbit. (re onm = 

the™Barth from the North Pole to the South fs a ok 


NER ieee 


the Earth rotates counterclockwise 










Ld 






















The Earth revolves (goes around) the sun 
: — | counterclockwise. 
Earth completes | rotation (spin) every 24 | It takes Earth 365 days (or | year) to make onc 
hours. — complete revoiution around thc sun. 

Day and night are caused by Farth's rotation | Earth's seasons are caused by |) Earth's titled 
(spin) on its axis. When % of the Earth is facing | axis and 2) Earth's revolution (orbit) around the 
the sun it is DAY. When % of the Earth is | sun. When the Northern Hemisphere is tilted 


facing away from the sun it is NIGHT, toward the sun we have summer. When thc 
Northern Hemisphere is titled away from the 


sun we have winter. 

In brief: The basic difference between the two movements is the nature of the movement, The 
rolation means to circle around one's own axis while the revolution means to circle around any 
other object. The second difference is the velocity of the objects. The velocity of the object 
which rotates can be different from the object that revolves. The revolution and rotation co- 
exist in space while they can also be seen differently. Their co-existence is the reason why we 
see our earth as stationary object. The rotation is the movement that covers lower distance than 
revolution. For example, earth completes its rotation in almost 30 days. while the same earth 


completes its revolution in 365 days. 
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What is weather? 


Weather describes the condition of the atmosphere over a short period of time e.g. from 
day to day or week to week, while climate describes average conditions ever a longer period of 
time. Step outside and you experience many facets of weather. Humidity, air temperatureyand 
pressure, wind speed and direction. cloud cover and type. and the amount and form “of 
precipitation are all atmospheric characteristics of the momentary conditions we call weather. 
The sun is ultimately responsible for the weather. Its rays are absorbed differently by land 
and water surfaces (equal amounts of solar radiation heat the ground more quickly. thün they do 
water). Differential warming, in turn, causes variations in the temperature and pressure of 
overlying air masses. 


As an air mass warms, it becomes lighter and rises higher into Be atmosphere. As an air 


mass cools, it becomes heavier and sinks. Pressure differences beween masses of air generate 
winds. which tend 10 blow from high-pressure areas to areas of low pressure. Fast-moving, upper 
atmosphere winds known as jet surcams help move weather systémsjaround the world, 
What is climate? 


|t has been said that “climate is what you expect, Weather is what you get”. In other 
words, you can expect snow in Pakistan in January, bit «oU may or may not pel it on a particular 
day. 


: The climate of an area or country is,known through the average weather over à long 
period of time. If an area has more dry days throughout the year than wet days, it would be 
described as a dry climate; a place which/fias more cold days than hot days would make it known 
to have a cold climate. 
Factors that Influence Weather 


There are many factor that influence weather, many of which we cannot see. 
The Water Cycle 


" AS the sun warms the surface of the Earth, water rises in the form of water vapor from 
akes, rivers, oceans, plants. the ground, and other sources. This process is called evaporation, 
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Water vapor provides the 
moisture that forms clouds; 






cofidensation 
4 eventually returns to Cee 
arth in the form of ENS d 
precipitation, and the cycle Fone 
continues. evaporation precipitation 





Air Masses 

When air hovers for 
a while over a surface area 
with uniform humidiLy-and 
temperature, it takes on the 
characteristics of the area 
below. For-example, an air 
mass over) the tropical 
Atlantic Ocean would 
become, warm and humid; 
jn air mass over the winter 
snow and ice of northern 
Canada would become cold and dry. These massive volumes of air often cover thousands of miles 
and reach to the stratosphere. 


' Overtime, mid-latitude cyclonic storms and global wind patterns 
move them to locations far from their source regions. 


What happens when 2 air masses meet? 
going up the temperature drops and the air can't 
water molecules condense and form clouds. 

Jet Stream 


A jet stream is the name given to the area of air above where two air masses of different 


temperature converge e.g. a cold front meeting a warm front. The greater the temperature 


difterence between the air masses, the greater the air pressure difference, and the faster the wind 


blows in the jet stream. This river of air has wind speeds which often exceed 100 mph, and 
sometimes over 200 mph. Jet streams more commonly form in the winter, when there is a greater 


difference between the temperature of the cold continental air masses and warm oceanic air 
masses. 


The cold air pushes the hot air upwards, when 
hold as much water when it is warm, so the cold 


This meandering current of high-speed wind, a 
ten miles above Earth's surface. 


Weather Fronts u l 
The transition zone between two air masses of different humidity and temperature 1s 


called a front. Along a cold front, cold air displaces warm air; along a Warm front, warm air 
displaces cold air. When neither air mass displaces the other, a stationary front develops. 


jet stream is usually found around five to 


. lowering clouds and intense storms may form along cold fronts, while widespread clouds and 


rain, snow, sleet, or drizzle may accompany warm fronts. 

Elements of Weather P MIU SENE: 
The elements of weather include temperature, humidity, cloudiness. precipitation, wind, 

and pressure. These elements are organized into various weather systems, such as Te RE 

areas of high and low pressure, thunderstorms, and tornadoes. All weather systems have weit- 
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defined eycles and structural features and are poverned by the laws of heat and motion, There 


conditions are studied in meteorology, the 
‘ ^ L = 4 p - | 1 
science oof weather and weathet emit orewd Cold Weather Facts ae, 
[orecusting. à A 
p a 3 . AlAzizival do Libya has the Inugliest recorded | 
Weuther differs from climate, us oltri Ak 
s : Y temperature on carth at a sweltering, 38°C on the 
whieh is the weather that a particular [31h Sept, 1922 
x . A ^c di- 
region experiences over a Joag period ol | , i ) 
Ma EN Y E 1 Ihe lowest ever recorded world temperature was m 
time. Climate includes the averages and Ed : 

; ; Vostoh Station, Antaretica on the 21 July 1983 m g 
variations of alleweather elements, 
1) Temperature 

Temperature is n measure of the degree of hotness of the nir. Three different scales pre 
used for measuring temperature, Scientists use the Kelvin, or absolute, senle and the Celsius, or 
centigrade, scale; Most nations use the Celsius scale, although the United States continues to use 








bitter -RIO C, E = > 


the Fahrenheit scale, 

l'etmperature on carth averages 15° 
C (59* F) at sen level but varies according 
to latitude, elevation, season, and time of 
diy, ranging trom a record high of $8* C 
C110" F) to a record. Tow of -88* C (-130" 
EF). Temperature is generally highest in the 
Fropies and lowest near the poles. Fach 
day it is usually warmest during 


midafternoon and coldest around dawn, 
Scusonal varintianseol temperature are generally more pronounced at higher latitudes, 


Along the equator, all months are equally warm, but nway from the equator, Te 18 generally 
warmest about a month atier the summer solstice (around June 21 in the northern hemisphere and 
around December 21 in the southern hemisphere) und coldest about. aandatalicr the winter 
solsiive (around December 21 in the northern hemisphere and around June 21 in the southern 
hemisphere). Temperature can change abruptly when fronts (boundaries between two air masses 


with different temperatures or densities) or 
Thunderstorms pass overhead, sunny Facts 


l'emperature decreases — with | Yunis in ANS stale of Arizona has over 4,000 
increasing elevation at an average rate of | hours of sumbinc per year - making it the sunniesl 
thou 6,3" C per km (about 19^ F per mi). | place od tlieplitnct! 

As a result, temperatures in the mountains | The Suid ole is tlie least sunny place - only [82 
are generally much lower than at sea level Uiysanyetir pet sunshine, i 

l'emperature continues to decrease 3 
throughout the aimosphere’s lowest lüyers the woposphere, where almost all weather occurs, 
2) Humidity 

Humidity is à measure of the Amott of water vapor in the air. The air's capacity to hold 
vapor i» limited but increases. dramatically as the nir warms, roughly doubling for cach 
en aee Mer 0" c M P. There are several different measures of humidity, The 
speeifie Dumtdiy i tiedrackign ef the mass of nir that consists of wate " us i 
J par truand, Lafen theywurmest, most humid air seldom hus a ep ae ata 
20 parts per thousand, The post common measure of humidity is the relutive humidity, or the 





imcWet wad Diy Faci about Weatherim 
Mawsyuram m dudin i» noted as being the wettest 
place on earth is with over 11 meters of rain falling 
every Yea, 

In contrast, Antofagasta in Chile is the driest plüce 
on the planet getting less than Q. limi per year, ang. 
with many years having no rainfall whatsoever | 
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amount of vapor in the nir divided by the 
airs vapor-holding capacity m` that 
anperature, If the g 
tempe c the amount of Waler Wapad, Lhe windiest place on ean i Comimansweulth | 


in the air remains the same; thé nlt etic 200mph have been 
Sane athe pelittive | Bay. Antarctica wher of 

E WA . c winds of 20 s bee 

humidity decreases us the air is ated and. | recorded pau 


deba: aS the nip is con[ed. As È result, | The strongest ever recorded wind was on Mt 
relative humidity is tstitily highest around Washington, New Hampshire, USA : 
dawn, when the temperate, is lowest, and | 231 mph. ` piire, USA at an amazing 
lowest in midaflernG@omm when the temperature is highest. à 
3) Cloudiness à 
M Marg clouds and almost all precipitation ure produced by the cooling of air as it rises 
When air temperate 15 reduced, excess water vapor in the air condenses into liquid drople Td 
av rrrua alu. fe : ; : © liquid droplets or 
ice erystüls to form clouds or top. A cloud ean take any of several fiffenent f HAST 
cumulus, clas, and stratus—reflecting the pattern of ny t weyers different forms —including 
clouds, form from rising masses of a salted mie alr maions that formed it. Fluffy cumulus 
i ermals, A cumulus cloud often has a fat base 
'eorrespondinp to the level at which the water vapor first condenses. If a cumulus cloud grows 
lunge, il transforms into a cumulonimbus cloud or a thunderstorm. Fibrous cirrus clouds consist of 
iils of falling ice crystals twisted by the winds. Cirrus clouds usually form high in the 
troposphere, and their crystals almost never reach the ground, Stratus clouds form when an entire 
layer of nir cools or ascends obliquely, A stratus cloud often extends l'or hundreds of miles. 
Fog is a cloud that touches the ground, in dense fogs, the visibility may drop below 50m 
(55 yd), Fog occurs most frequently when the earth's 
surface is much colder than the air directly above it, 
such as around dawn and over cold ocean currents. Fog 
is thickened and acidified when the air is filled with 
sulfur-Inden soot particles produced by the burning of 
coal, 
4) Precipitation 
Precipitation is produced when the droplets and 
crystals in clouds grow large enough to fall to the 
ground, Clouds do not usually produce precipitation 
until they are more than | km (0.6 mi) thick, 
Precipitation lakes a variety of forms, including rain, 
drizzle, (reczing, rain, snow, hail, and ice pellets, or 
sleet. Raindrops have diameters larger than 0.5 mm 
(0.02 in), whereas drizzle drops are smaller. Few 
raindrops are larger than about 6 mm (about 0.2 in), 
"because such large drops are unstable and break up 
easily. lee pellets are raindrops that have frozen in 
midair. Freezing rain is rain that freezes on contact with 
any surface. It often produces a layer of ice that can be 


very slippery, MA ae 

Precipitation amounts are usually given in terms of depth, A well-developed winter sni 
can produce 10 to 30 mm (0.4 to |.2 in) of rain over a large arca In 12 to 24 hours. ed 
thunderstorm may produce more than 20 mm (0.8 in) of rain in 10 minutes and cause fas s 





















=— Stormy: Weather Facts = 
Neurly 2,000 thunderstorm cells are 
estimated over the planet at any given 
time, 

The US. has over 100,000 
thunderstorms every year, with over 
16 million taking place across the 
world in a year, 

9 out of 10 lightning bolts strike land 
rather than oceans. 

A storm named John was the 
Longest-lasting Pacific tropical storm 
continuing for 31 days. As it crossed 
the dateline twice, it changed status 
from a hurricane to a typhoon and 
back to a hurricane "Ginger", was the 
longest-lasting Atlantic tropical 
storm, which spun around the open 
ocean for 28 days in 1971. 
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(floods in which the water rises suddenly). Hurricanes 
sometimes produce over 250 mm (10 in) of rain and = -— TIF 
lcad to extensive flooding. The worlds largest snuwtlake was 
5) Wind Lote in the Guinness Book of | 
Wind is the horizontal movement of air. It is Records. at 38 = 2 oa em 
named for the direction from which it comes—for thick. The disserens ten al Fon | 
example, a north wind comes from the north. in most | Keogh. Montana, USA on 28 January | 
places near the ground, the wind speed averages from 8 1887. | 


to 24 km/h (from 5 to 15 mph), but it can be much | The durée NO UM 
higher during intense storms. Wind speeds in hurricanes yeaah pet S. 
USA - Over 30metres fell during the 


and typhoons exceed 120 km/h (75 mph) near the | -1972 

storm’s center and may approach 320 km/h (200 mph). winter of it ________—__] 
The highest wind speeds at the surface of the earth—as high as 480 km/h (300 mph)—occur in 
tornadoes. Except for these storms. wind speed usually increases with height to the top of the 
troposphere. 


6) Pressure : : 
Pressure plays a vital role in all weather systems. Pressure is the force of the air on a 


given surface divided by the area of that surface. In most weather systems the air pressure is equal 
to the weight of the air column divided by the area of the column. Pressure decreases rapidly with 

height, halving about every 5.5 km (3.4 mi). 

- Sea-level pressure varies by only a few percent. Large regions in the atmosphere, that 
have higher pressure than the surroundings are called high-pressure areas. Regions with lower 
pressure than the surroundings are called low-pressure areas. Most storms occur in low=pressure 
areas. Rapidly falling pressure usually means a storm is approaching. whereas rapidly wising 
pressure usually indicates that skies will clear. im Weird Weather Facts: 


Scales of Weather On 14th April. 1986 Bangladesh was 
Weather systems occur on à wide range of 


hit by the biggest hail-stones ever 
scales. Monsoons occur on a global scale and are | recorded - weighing in at over Ikg 
among the largest weather systems, extending for | each - killing 92 people. 
thousands of miles. Thunderstorms are much smaller, j 
typically 10 to 20 km (6 to 12 mi) across. Tomadoes, Which extend from the bases of 
thunderstorms, range from less than 50 m (55 yd) across to as muchhas@ km (1.2 mi) across. 

The vertical scale of weather systems is much more"limited. Because pressure decreases 
so rapidly with height and because temperature stops decreasing in the stratosphere, weather 
systems are confined to the troposphere. Only the tallest thunderstorms reach the stratosphere, 
which is otherwise almost always clear. 

Causes of Weather 

All weather is due to heating from.the.sunz The sun emits energy at an almost constant 
rate, but a region receives more heat wien thie.sün is higher in the sky and when there are more 
hours of sunlight in a day. The high Sun ofthe Tropics makes this area much warmer than the 
poles, and in summer the high sun.and long days make the region much warmer than in winter. In 
a y npud w Sun climbs hi gh in the sky and the days are long in summer, arourid 

: nd-of the éarth's axis is tilted toward the sun. At the same time, it is 


winter in the southernshemisphere. The southern end of the earth’s axis is ti 
i : í axis is tilted away from the 
sun, so the sun is low in.the sky and the days are short. : 
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The temperature differenc : : : 

density and pressure that peopel the pee a. PR inewpalities in heating cause differences in air 
region of air that is warmer and less d Le ue reris e dedu ea ed eua 
forced from regions of higher pres s densg*than the surroundings is buoyant and rises. Air is also 
iL is deflected by the Codi fa A (6 régions of lower pressure. Once the air begins moving, : 
"leftects the wind arid allimavig si NEN results from the earth's rotation. The Coriolis force j 
their left in the southern bem, gae bjects toward their right in the northern hemisphere and toward 

emisphete. {t is so gentle that it has little effect on small-scale winds 


that last less than a few hours, but it h 1 
' as : $ : 
move over large distances. a profound effect on winds that blow for many hours and 


Weather Systems n "n " 


EE reais Vs Maleate the presence of weather systems, which produce most-of the 
1 iar with: rain. heat waves, cold snaps, humidi i J " 
systems areSimply the 4 ` naps, humi ity, and cloudiness. Weather 
) ply movement of warm and cold air across the globe. These movements arc - 
known as low-pressure systems and high-pressure systems. . sa 1^ 

socia with Vibo rd D E ue and forming clouds. Therefore, they are usually 1 
dh pir ; > and, low-pressure systems are rotating masses of warm, 

moist air. They usually bring storms and high winds, 

High-pressure and low-pressure systems continually pass through the mid-latitudes, or a 
Sreas of the Earth about halfway between the Equator and the poles, so weather there is 
constantly changing. : 

l A weather map is filled with symbols indicating different types of weather systems. ae 
Spirals, for instance, are cyclones or hurricanes, and thick lines are fronts. Cyclones have a spiral 1 * 
shape because they are composed of air that swirls in a circular pattern. T* 

A front is a narrow zone across which temperature, humidity, and wind change abruptly. 
A front exists at the boundary between two air masses. An air mass is a large volume of air that is 
mostly the same temperature and has mostly the same humidity. 

When a warm air mass moves into the place of a cold air mass, the boundary between 
them is called a warm front. On a weather map, a warm front is shown as a red band with half- 
circles pointing in the direction the air is moving. 

When a cold air mass takes the place of a warm air mass, the boundary between them is 
called a cold front. On a weather map, a cold front is shown as a blue band with triangles pointing 
in the direction the air is moving. 

A stationary front develops when warm air and cold air meet and the boundary between : 
the two does not move. On a weather map, à stationary front is shown as altemating red halí- 
circles and blue triangles, pointing in opposite directions. 

When a cold front overtakes a warm front, the new front is called an occluded front. On a - 


weather map, an occluded front is shown as a purple band with half-circles and tnangles pointing C 


= De ET. aho -- A ns 


in the direction the air is moving. Cold fronts are able to overtake warm fronts because they mave 
faster. 
Weather Forecasting 

Since the early 20th century, great strides have been made in weather prediction, largely 
as a result of computer development but also because of instrumentation such as satellites and 
radar. Weather data from around the world are collected by the World Meteorological 
Organization, the National Weather Service, and other agencies and entered into computer 
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models that apply the laws of motion and of the conservation of encrgy and mass to produce 
forecasts. In some cases, these forecasts have provided waming of major storms as much as a 
week in advance. However, because the behavior of weather systems is chaotic, it is impossible to 


forecast the details of weather more than about (wo weeks in advance. 
Intense small-scale storms, such as thunderstorms and tornadoes, are much more difficult 


to forecast than are larger weather systems. In areas in which thunderstorms are common. general 
forecasts can be made several days in advance, but the exact time and location of the storms, as 
well as of flash floods and tornadoes, can only be forecast about an hour in advance. (For a 
discussion of weather forecasting methods and technologies, see Meteorology.) 
Weather Modification 

Human beings can change weather and climate. Water-droplet clouds with tops colder 
than about -5° C (about 23? F) can be made to produce rain by seeding them with substances such 
as silver iodide. Cloud seeding causes ice crystals to form and grow large enough to fall out of a 
cloud. However, although cloud seeding has been proven effective in individual clouds, its effect 


over large areas is still unproven, 
Weather near the ground is routinely modified for agricultural purposes. For example, 


soil is darkened to raise its temperature, and fans are turned on during clear, cold nights to stir 


warmer air down to the ground and help prevent frost damage. 
Human activities have also produced inadvertent effects on weather and climate. Adding 


gases such as carbon dioxide and methane to the atmosphere has increased the greenhouse effect 
and contributed to global warming by raising the mean temperature of the earth by about 0.59€ 
(about 0.9* F) since the beginning of the 20th century. More recently, chlorofluoróearbons 
(CFCs), which are used as refrigerants and in aerosol propellants, have been released into.the 
atmosphere, reducing the amount of ozone worldwide and causing a thinning of the ozone layer 
over Antarctica each spring (around October). 

Factors that Influence Climate 

There are lots of factors that influence our climate 


Elevation or Altitude effect climate 
Normally, climatic conditions become colder as altitude increases, "Life zones" on a high 


mountain reflect the changes, plants at the base are the same as tlíose in surroünding countryside, 
but no trees at all can grow above the timberline. Snow crowns the highest elevations. 


Prevailing global wind patterns 
There are 3 major wind patterns found in the Northern. Hemisphere and also 3 in the 


Southern Hemisphere. These are average conditions and.dó.not.essentially reveal conditions on a 
particular day. As seasons change, the wind patterns shift north or south. So does the intertropical 
convergence zone, which moves back and forth across the Equator. Sailors called this zone the 
doldrums because its winds are normally weak: 


Latitude and angles of the sun's rays 
As the Earth circles the sun, the tilt of its axis causes changes in the angle of which sun’s 


rays contact the earth and hence changes theydaylight hours at different latitudes. Polar Regions 
experience the greatest variation, witlt Tong-periods of limited or no sunlight in winter and up to 
24 hours of daylight in the summer. E 
Topography 

The Topography/of an (area can greatly influence our climate. Mountain ranges are 
natural barriers to air movement. In California, winds off the Pacific ocean carry moisture-laden 


Mm E Rec yr 


3 ; the coast. The Coa: 
air toward *- coastal a Allows for some condensation and light previpiunion. 
Beanna, more significant precipitation in the air, On the 


dry : 
Effects of Geography 


Sdn ie SHY or place and its distance from mountains and substantial 
areas © sb v. S Prevailing Wind patterns and what types of air masses affect it. 
Coastal arcas may enjoy ‘tefreshing breezes in summer when cool i es ast 
Places south and casfef the Great Lakes can ex ct “lak duni NC ee 
vais vet relatively Ver pect "lake effect" snow in winter, when cold air 

In spring and summer, people in Tornado Alley in the central United States watch for i 
thunderstorms: these storms are caused where three types of air masses frequently converge: cold 
and dry from the north, warm and dry from the southwest, and warm and moist from the Gulf of 
Mexico - these colliding air masses often Benerate tornado storms. 

Surface of the Earth 
Just look at any globe or a world map showing land cover, and you will see another 
important factor which has a influence on climate: the surface of the Earth. The amount of 
Sunlight that is absorbed or reflected by the surface determines how much atmospheric heating 
occurs. Darker areas, such as heavily vegetated regions, tend to be good absorbers; lighter areas, 
such as snow and ice-covered regions, tend to be good reflectors, The ocean absorbs and loses 
heat more slowly than land. Its waters gradually release heat into the almosphere, which then 
distributes heat around the globe. 
Climate change over time 
and warm periods punctuate Earth's long history, Some were fairly short; others spanned 
hundreds of thousands of years. In some cold periods, glaciers grew and spread over large 
regions. In subsequent warm periods, the ice retreated. Each period profoundly affected plant and 
animal life. The most recent cool period, often called the “Little Ice Age," ended in Western 





Europe around 1850. ! | 
Since the turn of the 20th century, temperatures have been rising steadily throughout the 


world, But it is not yet clear how much of this global warming is due to natural causes and how 
much derives from human activities, such as the burning of fossil fuels and the clearing of forests, 


Climates around the world 


World climates l UO 
Climates around the world vary greatly and do not easily fit into precise climatic 


roe variations in climate occur across relatively small distances. However, it is 
r nto a number of categories according to describable 


tegorized in a number of different ways but commonly 
arid, Mediterranean, tropical and mountainous. 


zone. These include: 
rally warmer. This is because the Sun's 


urface at right angles, ie when the sun 
on strikes the Earth at a much 
ans that solar radiation is cast 


ar Regions are colder, 


categories. La 
useful to split different weather types | 


weather patterns. Climate zones can be ca 
used climate zones include: temperate, polar, 
A number of different factors affect the climate in each 
* Latitude -areas closest to the equator are gene 
rays are most intense when they strike the Earth's s aen 
is directly overhead. At the Polar Regions, oe i ft 
shallower angle. This ‘projection effect’ at the ally Pol 

over a greater surface area. This Is the main reaso 
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Wind direction -winds blowing from warmer climates will increase temperatures whilst 


ice sheets and glaciers have very cold air above them and wind blowing away from these 
will be especially cold. 


Mountains -these can impact on levels of rainfall. 
Aspect -slopes facing the sun are warmest, South-facing slopes in the northern 


hemisphere are usually warm but slopes facing north in the southern hemisphere are 
warmest, 


Closeness to the sea -this is because the sea cannot warm up or cool dawn as much as or 
as quickly as land. Therefore coastal areas don't experience extremes in temperature but 


areas well away from the influences of the sea can experience extreme temperature 
variations. 


Temperate 

Temperate climate zones lic between the tropics and the polar circles, Countries with 
temperate climates include the UK. New Zealand, eastern Asia and southern Chile as well as 
much of northwest Europe and coastal areas of North America. In these regions the changes 
between summer and winter are not extreme but temperate climates can have very unpredictable 
weather. Temperate zones cover about 7% of the world's land surface but are by far the most 
popular areas in which to live-providing a home to around four-tenths of the Earth's population, 
This is largely duc to the mildness of the climate, the plentiful supply of rain and generally very 
fertile soils. The majority of the land in temperate zones has been cleared of its natural forest 
vegetation to make way for more intensive farming methods. 

Deciduous trees such as the oak and the beech are the most common types ofitree found 
in these regions. These have formed a protective mechanism against the effects of cold winters by 
shedding their leaves. 

Polar 

Polar climates are located in the high latitudes of the world and are’ marked by a 
permanent covering of snow and ice throughout the year. The north Polar Regions include the 
Arctic Ocean, the Greenland continent and much of Northern Canadaland Northern Siberia while 

the vast mountainous Antarctic continent dominates the southermpolar region. 

The high latitude of the Polar Regions means that thé.sun’s warming effect is diminished 
and this results in the temperatures rarely reaching above freevings In winter, the Polar Regions 
are covered in darkness and temperatures can fall as loweas -80*C in the Antarctic and -50°C in 
the Arctic, The summer temperatures can reach |0°C in the Antarctic and up to 30°C in some 
areas of the Arctic. The average annual rainfall in Polar Regions is very low -often less than 250 
mm. This makes these regions as dry as the hot deserts of the sub-tropics. 

Arid 
Arid climates are normally hot and very dry, so they have a severe lack of water, Deserts 
fall into this category. The Sahara DeSert alongwith Saudi Arabia and large parts of Iran and Iraq 
all have arid climates. The AtacamaBesert in South America is one of the driest places on earth 
and some parts of this desert haven't secp any rain for at least 400 years. And the Gobi Desert in 
Northern China is characterized by\harsh conditions and temperature extremes which can puslf 
most living organisms to their units: 
. There are two seasons, iiv arid climates -winter and summer, The desert’s dryness means 
„there is no humidity/and so the skies are clear. 
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They have big daily and seasonal te 
| S0 s perature the f X 
summer up toa very hot 50°C, and law night-time i ranges, with high daytime temperatures in 
gec or in the Gohi much lower. mperatures in winter down to a freezing cold 
When rains do fall, they'eaf cause flash Rood 
or dust Storms S. 
-nnical 
1 ropte? : 
The zone known as the Tropics lies be 
ic of Capricorn 2123.5? S latitud 
the Tropic APTN > © latitude. Tropical cli À ^ i i 
variety of plarttSsinsects and animals found in jungles S n $ Ae often associated with the rich 
Much ofthe equatorial belt within a SORA 


j the tropic 1 : f 
wd Tflere is abundant sunshine but pical climate zone experiences hot and humid 


heavy rainfall 

5 : : ; , and thunderstorms can occ 

every day: Areas with tropical climates include the Amazon Basin in Brazil, the Co em p 
west Africa. Malaysia, southern Vietnam and Indonesia nh D iure 


Temperatures 

Temperatures in the tropics rarely exceed 35°C because a large proportion of the sun's 
reat is used up in evaporation and rain formation, A daytime maximis df 32°C is ae pos 
night-time temperatures falling to about 22°C. Temperatures in the tropics remain constantly high 


throughout the year, with as little as 2°C separating the highest noon temperature from the lowest 
throughout the year. 


Seasons * 
The seasons, as far as they exist, are distinguished by changes in rainfall and cloud cover 
rather than by periods of hot or cooler weather, On the equator there tend to be two wet and two 
dry seasons but as you move away from the equator the two rainy seasons merge into one. and the 
climate becomes more monsoonal, with one wet season and one dry season. 
Mountain 
Mountains have a significant effect on weather and climate at both a local and a global 
level. Mountains create their own climate no matter where they are located and tend to be much 
wetter than their surrounding areas. In the western highlands of Scotland, for example, the 
average annual rainfall is 4577 millimeters, while on the east coast of Scotland, rainfall can be as 
low as 550 millimeters. 
This is because the Grampian and Cairngorm mountain ranges force moist air to risc and 
condense and fall as precipitation. 
Sub-climates 
The climates on mountains can vary greatly depending on altitude and aspect. For every 
1000 meters you climb it is usually 6°C colder and high mountain ranges may be split into several 
sub-climate zones. at 
For instance, mountains in tropical climates may have foothills covered in rainforests but 
their upper slopes may be covered in pine forests. Above the tree line you may find alpine plants 
which can withstand the harsh conditions. : : 
The highest slopes and peaks may be bare rock and covered in snow a E 
these types of mountain climates can be found in the Himalayas, the Rocky os polar 
Andes. In Africa, only Mount Kenya, Kilimanjaro and the Rwenzorl range are hig 


carry permanent snow. 


Very Strong winds can create desert sand 
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Natural Hazards and Disasters 


Earthquake 
(CSS 1989, 1998, 2008, 2012) 


What is an earth quake? Discuss Richter scale én this context. What 
was the intensity of the earth quake in Pakistan dated 26 October 2015 


and where was the locus? (CSS 2016) 


Earthquake 

[:arthquake shaking of the Earth's surface caused by«rapid movement of the Earth's rocky 
outer layer. Earthquakes occur when energy stored withigethe-dárth, usually in the form of strain 
in rocks, suddenly releases. This energy is transinitted«to the surface of the Earth by earthquake 
waves. The study of carthquakes and the waves th&y/create is called Seismology (from the Greek 
seismos, "to shake"). Scientists who study cartliquakes are called seismologists. 


Anatomy of an Earthquake 
Focus and Epicenter 
The point within the Earth à 
originates is called the focus, or hypocenter. The point on the Earth's 
focus is called the epicenter, 
Seismologists know from observations that most earthquakes originate as shallow-focus 
earthquakes and most of them Gecur near plate boundaries—areas where the [arth's crustal plates 
move against each other, Otheneanhquakes, including deep-focus earthquakes, can originate in 
atadian sities as leor: Before plate wih tier. or meses under another plate 


Q: 


longue rupturing geological fault where an earthquake 
surface directly above the 
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faults ; X 
Stress in the Farth's crust cfeates faut 


g in earthquakes. The propenies of an 
ke depend strongly onthe pe of fault 
ement along thc.fault, that causes the 


resultin 
canhyua 
slip. or mov 
earthquake. 
waves 

The sudden movement of rocks along a 
causes Vibrations that transmit energy 
h the “Barth in the form of waves. Waves 
that travel in the rocks below the surface of the 
parh are called body waves, and there are two 
(pes oí. body waves: primary, or P, waves, and 
secondary. or S, waves. The S waves, also known 
AA shearing waves. move the ground back and 


fath 

Earthquakes also contain surface waves 
that travel oul from the epicenter along the 
surface of the Earth. Two types of these surface 
waves occur: Rayleigh waves, named after British 
physicist Lord Rayleigh, and Love waves, named 
aher British geophysicist A. E. H. Love. Surface 
waves also cause damage to structures, as they 
shake the ground underneath the foundations of 
buildings and other structures. 

Earthquake Causes (CSS 2008) 

Most earthquakes are caused by the 
sudden slip along geologic faults, The faults slip 
because Of movement of the Earth's tectonic 
s. This concept is called the elastic rebound 


fault 
ihroug 


plate 
floating on top o 
pressure builds up withi 
slowly over hundreds o 
when human activities, such as l 


Theories of Earthquakes 
Plate Tectonics Theory 


Plate tectonics is the theory that Earth's outer sh 
over the mantle, the rocky inner layer above the core. 


compared to Earth's mantle. ‘This strong outer 
Developed from the 1950s through t 
continental drift, a theory first proposed by scien 
The theory states that Earth's outermos 
pieces called plates: the African, 
and Pacific plates. Several minor p 
plates, 


The plates are all moving in differe 
i — uus adit: vut fing 


fa weaker rocky layer. As the plates collide wit 
n the rocky crust. Earthquakes occur when pressure within the crust increases 


f years and finally exceeds the suength of the rocks. Earthquakes also occur 
he filling of reservoirs, increase stress in the Earth's crust. 


t layer, the lithosp 
North American, 
lates also exist, inclu 


nt directions and at diffe 
ernails grow) in rel 


th ; ORE 

ly oar 
California Institute of Technology as a 
mathematical device to compare the size of 
eanhquakes. The magnitude of an carthquake 
IS determined from the logarithm of the 
amplitude of waves recorded by 
seismographs. Adjustments are included for 
the variation in the distance between the 
various seismographs and the epicenter of the 
carthquakes. On the Richter Scale. magnitude 
Is expressed in whole numbers and decimal 
Iractions. For example. a magnitude 5.3 might 
be computed for a moderate earthquake, and a 
strong earthquake might be raled as 
| magnitude 6.3. Because of the logarithmic 
| basis of the scale. each whole number 
| 


increase in magnitude represents a tenfold 
increase 
estimate of energy, each whole number step in 
| the magnitude scale corresponds to the release 
lof about 31 times more energy than the 
amount associated with the preceding whole 


in measured amplitude; as an | 


| 
| number value. 





theory. The rocky tectonic plates move very slowly. 


h each other or slide past cach other, 


South American. 
ding the Ara 


rent speeds (from 
ations 


ell is divided into several plates that glide 
The plates act like a hard and rigid shell 


layer is called the lithosphere. 
he 1970s, plate tectonics is 1 


tist Alfred Wegener in 1912. : = 
here, is broken into 7 large. rigid 


Eurasian. Australian. Antarctic, 
bian. Nazca, and Philippines 


he modem version ol 


2 cm to lO cm 
hip to each other. The plates are 
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Why do volcanoes erupt? 
fet us wart wath what tne earth is made cf 





* The carth is made up of three layer parts. Tlie/Güter erustis the layer on which we live. It 
is estimated 10 be about 1800 miles deep. Bhen there is the mantle; and then the core 
(inner and outer core) 

* ‘The mantle is made up of molten matefial and gases. Molten materials are solids (like 
rack) that have turned into liquid because of extreme heat. The name for molten rock and 

other gases in the earth's mantle, i$ Magma. Magma is liquid made up of many crystals, 
fragments and gases includig\oxygen. silicon, iron, aluminum, magnesium and 
manganese. When they odl off on the earth's surface, they turn into magmatic or 
igncous rocks. 

Whenever extreme pressure:büilds in the mantle, along fault lines (openings or cracks in 
weak spots in the eürlh s erus!) an cruption is likely to happen next. During an eruption, 
molten materials-(sogzr fo become lava) gush out through spaces in the crust to the 
surface, 

NOTE: Multen rock is called magma when it is inside the crust but once it 

gaso the surface of the earth it is called lava. 


3a . 





e Wa try 

thick clouds of lava. Some also flow Hots Shooting into the atmosphere and forming - Á 
around it. Very fingpartities of ash poe. monev iodent) from the vent, Rooding the arca t 

further carried away By wind action, ^ be discharged high into the stratasphere and i 


"resh lava 1s béio ed-fo t 
i das into gray or black x Ans Gee It can be red hot as it shoots from the vent and 
gra» s wich SR en Se E 
slos ly fgom the Vent. In other types, 1364 es P bc s: flows a lot more 
— NN TC a also Comes ck, pasty form, 





There around 1510 ‘active’ volcanoes in the world. Volcanologists 
disagree on what comes under the term ‘act 


: we’, but 1510 volcanoes have 
| erupted in the last 10.000 years, which means they are active in the world of 


volcanoes. There are thought to be many more volcanoes on the sea bed 
Types of Volcano 


There are three main types ot volcano. Scientists decide what type a volcano is exaniining the 
plate movements that have caused it to form. 


Subduction volcanoes. Subduction volcanoes occur where plaies move towards each other 
and collide. The areas where this happens are called destructive plate margins, because the 
earth's crust is being destroyed. The diagrams on this page show that three main types of 
destructive plate margin, where subduction volcanoes are formed. 
Rift volcanoes. Where plates are moving apart, as in the middle of the Atlantic Ocean, 
magma rises through the gap between the separating plates and creates new rock, Here the 
volcanoes are known as rift volcanoes. There are more rift volcanoes than subduction 
volcanoes, but we hear far less about them. Most of them are hidden from view on the ocean 
floor, and they do not often threaten human life or property. Also, they usually erupt more 
gently than other types of volcano, with lava that oozes rather than explodes from inside 
them. Iceland, which straddles the Mid-Atlantic Ocean Ridge, and the Rift Valley of Fast 
Africa are two of the few places where rift volcanoes are found on land. 
Hot-spot volcanoes. Some volcanoes are found away from the edges of the plates. They are 
formed where rising plumes of magma force their way to the surface from deep within the 
mantle, a “hot spot’. As the plate moves, the existing volcano is carried away from the hot 
spot and becomes extinct. The next time the pressure builds up, new magma crupts 1o form 
another volcano in its place. The best-known hot-spot volcanoes are in the Hawaiian Islands, 
The oldest in the west, such as Niihau and Kauai, contain extinct volcanoes, but the castem 
islands of Maui and Hawaii itself still have active volcanoes, 
Distribution of Volcanoes 
There are three volcanic belts, besides many volcanoes which are outside these belts. The 

three volcanic belts are as under: 

1. The Circum-Pacific belt 

2. The Mid-Continental belt 

3. The Mid-Atlantic belt. 


aie | 


www.urdukutabkhanapk.blogspot.com 





HNM Super General Science & Ability = 
————————— ÓÓÓOÓ—€——Á——— — —— a 


A he Circum-Pacific belt: 

Vhis is the most important bell of volcanoes. This is the so called Ring of Fire. The Ring of 
Lire is am area where n large number ol earthquakes and volcanic eruptions occur in the basin of the 
Pacific The Ring of line bas 452 volcanoes and is home to over 75% of the world's active and dormant 
volcanoes It is semelimes called the eireum-Pacifie belt or the circum-Pacific seismic belt. About 
Yoa of the worlds earthquakes aod 8199 of the world's largest earthquakes occur alony the Ring of 
Vire. The bel extends through the Andes of South America, Central America, Mexico, the Cascade 
Mountains of Western United States, the Aleutain Islands, Kamchatka. the Kuril Isles, Japan. the 
Philippines, Celebes, New Guinea. the Solomon Islands, New Caledonia and New Zealand, 

The Mid-Cantinental belt: 

This belt has various 
volcanoes of the Alpine mountain 
chain, Mediterranean Sea (Stromboli, 
Vesuvius, Finare), Volcanoes af the 
Aegean Sea. Mt Ararat. F'Iburz and 
Hindu Kush are also included in this 
belt. In the region where the 
boundaries of Iran, Afghanistan, and 
Pakistan meet, there are seven 
volcanic cones of large size, and one 
or (wo of them emit steam and other 
pases. [This region has also a (ew extinct volcanoes. 

The Mid- Atlantic belt: 

As the name indicates, this belt includes the volcanoes of the Mid-Atlantic /Ridge. The 
volcanoes associated with the Atlantic Ocean are located either on swells or ridges rising from the sea 
floor. or on or near the edge of the continent where it slopes abruptly into the,deep'oceanic basins. 
| lowever, in each case, the volcanoes are associated with zones of crystal movement, 

The effects of volcanic eruptions 

Unlike other natural disasters such as floods, wild fires and earthquakes, volcanoes can 
have some positive effects. even though they can be very disastrous, 
Let us sec some negative effects of volcanoes: 

a Eruptions occurring close to human settlements may spill and destroy lives and property, 
People often have to be evacuated. Example: Chaparrastique volcano in El Salvador 
started erupting on 29 Dec, 2013. Anyone living within 2 miles of the volcano is 
evacuated. 

a Ash discharged very high into the stratosphere ean have negative consequences on the 
ozone layer. 
landscapes and natural sceneries can.be destroyed. 

Ash and mud can mix with rain and melting snow, forming lahars. Lahars are mudflows 

flowing at very fast pace. 

Some positive effects of volcanoes include: 

* Different types of erupting/volcanoes provide extraordinary scenery, so beautiful and 

natural that they attract tourists to the arca, bringing in some economic value. 
Places close to volcanic activities tend to have higher potential for geothermal energy, 
which can be an advantage to the towns and cities. 





l| Salvador has about 20 volcanoes, and the area falls 
| within the larger Pacific Ring of Fire (an area know for 
its. frequent tectonice movements and earth activity). Lhis 


| volcanoes. 


| Ring of Fire is the home of 75% of the world's | 
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arcas for crop planting activities, 


© Soils that are rich in nutrients, and become good 
diff tc aii | 

Describe different causes of Tsunami’, | 

Q | Tsunami and adtidal wave? Name hear ufo cea uem 
CSS-201 8) sunami ever recorded. 


what ås «tsunami? How the tsunamis 


: à J generated and what are their 
Q: characteristics? (CSS-2016) t 

what dock "tsunami" mean? (CSS-2016/2018) 

rstas A oe word with the English translation, "hurbor wave." Represented by two 
characters the top € VAAGIS + Sh, means harbor, while the bottom character, "nami," means 
nave.” In the past. tsunamis were sometimes referred to as "tidal waves" by the general public, 
das “seismic sed waves by the scientific community, 

n e 3 cs 

Characteristics (CSS-2018) 


A tsunami can have wavelengths of 100 to 200 km, and may travel hundreds of 
kilometers across the deep ocean, reaching speed s of about 725 to 800 km/h. Upon entering 
shallow coastal waters, however, the waves may suddenly grow rapidly in height. When the 
waves reach the shore, they may be up to 30m high or more. 

Tsunamis have tremendous force because of the great volume of water affected and the 


speed at which they travel. Just Im? of water weighs >I ton. Although the tsunami slows to a 
speed of about 48 km/h as it approaches a coastline, it has a destructive force equal to millions of 
ions. Tsunamis are capable of obliterating coastal settlements 


Causes of Tsunami (CSS-2016/2018) 


A tsunami is a series of large waves generated by an abrupt movement on the ocean floor 
that can result from an earthquake, an underwater landslide, a volcanic eruption or - very rarcly - 
a large meteorite strike. 

However, powerful undersea earthquakes are responsible for most mran 
Scismologists say only earthquakes measuring greater than 7.0 on the Richter scale can produce a 
major tsunami, E M: 

Most earthquakes that generate tsunamis - including Friday's jolt off Japan's eastern egt opar 
in areas called subduction zones, where pieces of the Earth's crust press again 2m d 
Subduction means that one tectonic plate slides beneath another and sinks deep into 

mantle. e 

The friction between two slow-moving plates of the Earth's de ao maT : 
scismic energy which is released in the form of an —— à a : v m dires 
earthquake strikes a relatively short distance below the sea floor, it abruptly p 


; nt of ocean water 
immense plates of the Earth's crust. That suddenly displaces an ANC dedo epicenter of an 
which becomes a tsunami, spreading outward + icis Ai ion 
earthquake - like ripples on a pond, only on a much large be only small waves, but they can grow 

Tsunamis generated in the open ocean appear ped oast settlements. Waves up to 
rapidly in size as they reach shallow water before crashing into seac 
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nine meters high have been recorded on numerous occasions, and tsunamis up to 30 meters high 
are believed to have occurred in the past. 

l Damage is usually worst in areas closest to the undersea quake, often because the fast- 
Moving waves will hit land so quickly. Tsunamis radiate out from the site of an undersea quake 
nearly as fast as a jet nirliner can travel, but because the expanse of the Pacific is so wide. aler 
Systems are in place to sound a warning to those in the path of an advancing wave. 

Tsunami Warnings and Preparation 
Tsunamis are rare and difficult to predict, Although scientists can rapidly detect an 
undersea earthquake through the use of seismometers, not all undersea earthquakes will generate 
a tsunami. Other factors, such as the topography of the ocean floor at the epicenter of a quake, are 
involved, 
Major Disasters 
The worst tsunami disaster in history occurred in December 2004 when a magnitude 9,0 
undersea carthquake, centered in the Indian Ocean off the northwestern coast of the Indonesian 
island of Sumatra, generated a tsunami that struck the coasts of 14 countries from Southeast Asia 
to northeastern Africa, Almost a month after the disaster, the United States Geological Survey 
(USGS) reported a death toll of more than 050.000 people as a result of the tsunami and the 
earthquake, with nearly two-thirds of the deaths occurring in Indonesia. High death tolls, vere 
ulso reported in India, Sri Lanka, and Thailand. 
The World's 10 Deadliest Tsunamis (CSS-2018) 
Indian Ocean (Sumatra, Indonesia) 
Estimated Number of Deaths: 300,000 
Year: 2004 
Ancient Greece (Islands of Crete and Santorini) 
Estimated Number of Deaths: 100,000 
Year: 1645 B.C. i 
Messina, haly 
Estimated Number of Deaths: 80.000+ 
Yeur; 1908 
Arica, Peru (now Chile) 
Estimated Number of Deaths: 70,000 (in Peru and Cile 
Veor: | 868 
South China Seu (Taiwan) 
Estimated Number of Deaths: 40,000 
Year: 1782 : 
Krakatoa, Indonesiu 
FEstimnted Number of Deaths: 36,000 
Your: [883 
Nunkaido, Japan 
Estimuted Number of Deurs: 
Year: 1498 
Tokaido-Nankaido, Japan 
Estimated Number of Deaths: 30,000 
Year: 1707 
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ther and the wv” fast Enough to appear in the form of a 
Sravitational pull from the moon and sun, A 


the ocean. They are usually caused 
ruption, or landslide. 


synon : 

i A ns for tsunamis, however Scientifically that is 
. Wave is essentially a high tide that rises fast 

by weather and the gravitational pull 

$ cl that is caused by the gravitational 


wav- 
sunan 


by 1 £cO 
er 


„corect Intact, tsunamis are not tidal at 
igee to appear in the form of a wave, i 
e moon and sun. Tides are the rise 
he moon and the sun on the Earth, 
Tides are not only limited to the oce 
'tational field is present. A majority of the : myst 
grav rough it is not as easily visible as it is is vane, pected by the gravitational force ofthe 
the tides, as it is much closer to the Earth compared to the sun. A wave can also be formed b 
ind blowing across the surface of the water, These waves are generally known as wind w ip : 
The term tidal wave is usually used to refer to unusual rise of water álérigthore dus to 
strong winds. They are most prominent in narrow bays or in rivers along the coast. The highest 
"iidal waves" are found n the Bay of Fundy, in the Canadian province of New Brunswick where 
the water level can rise with the tide by 50 feet, Tidal waves may raise water level by several feet 
in just a matter of hours. However, it is also possible that a tidal wave will burn out before it 
renches the coast. As a rule, tidal waves follow the currents and are unlikely to cause a landfall in 
arcas of temperate climates or northern countries, 


Waves — Tides & Current 


pull of | 


Ww 


Waves 

The winds cause waves on the surface of the ocean (and on lakes). The wind transfers some 
of its energy to the water, through friction between the air molecules and the water moleculcs. 
Stronger winds (like storm surges) cause larger waves. 
Tides 

Tides are periodic rises and falls of large bodies of water. Tides are caused by the 
gravitational interaction between the Earth and the Moon. The gravitational attraction of the moon 
causes the oceans to bulge out in the direction of the moon. Another buige occurs on the opposite side, 
since the Earth is also being pulled toward the moon (and away from the water on the far side). Since 
ihe earth is rotating while this is happening, two tides occur each day. Isaac Newton was the first 
person to explain tides scientifically. 
[he Sun's Interaction with the Tides : . l 

Spring tides are especially strong tides (they do not have anything to do with the eus 
spring). They occur when the Earth, the Sun, and the Moon are in a line, The gravitational forces o 
ihe Moon and the Sun both contribute to the tides. Spring tides occur during the full moon and the 
new Moon, 
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The Proxigean Spring Tide is a rare, unusually high tide. This very high tide occurs when the 
moon is both unusually close to the Earth (at its closest perigee, called the proxigec) and in the New 
Moon phase (when the Moan is between the Sun and the Earth). The proxigean spring tide occurs at 
most once every 1.5 years. IS z 

Nap tides are especially weak tides. They occur when the gravitational forces of the Moon 
and the Sun are perpendicular to one another (with respect to the Earth). Neap tides occur during 
quarter moons. 

An Ocean Current 

An ocean current is a continuous, directed movement of ocean water generated by the forces 
acting upon this mean flow. Such as breaking waves. wind, Coriolis effect, cabbeling. temperature 
and salinity differences and tides caused by the gravitational pull of the Moon and the Sun 

Ocean currents can flow for great distances. and together they create the great flow of the 
global conveyor belt which plays a dominant part in determining the climate of many of the Earth's 
regions. Perhaps the most striking example is the Gulf Stream, which makes northwest Europe much 
more temperate than any other region al the same latitude. Another example is Lima, Peru, where the 
climate is cooler (sub-tropical) than the tropical latitudes in which the area is located, due to the effect 
of the Humboldt Current. 


Avalanches 






What is An Avalanche? 
The word avalanche is derived. fróm thé French word avalance meaning descent. An 
avalanche is a mass of snow, often mixed Witheice and debris which travels down mountain sides, 
destroying all in its path. 
Types of Avalanches 
To help in understanding of avalanchés, they have been classified into four types. 
1) Loose Snow Avalanches 
First of these arete boose Snow Avalanches. They are common on steep slopes and are 


seen after a fresh snowfall. “Since the snow does not have time to settle down fully or has been 
mada blanca hue eanlinhe tha ranns nach ie nat vem enlid Such avalanches have a single noint af 


w^ 


e ER 
jM Super General Science & Ability 
(phinn 
$3 
ea from where they widen as they tráve 
origi" Slab Avalanches: | down the slope. 
) Loose Snow Avalanches if turn 
: ; could cay 
large block of it 8€ a Slab A 
„aithe Pra (as ke NN Aue he slopes. Thin Papes rr are characterized 
) EÑ sible fo 5 airly small 
dama$ powder Snow Avalanches: r many fatalities, , amouns of 


3) powder Snow Ayalanches are a mix of th 
half of this avalanche consists of a slab T x 


this is, a cloud, of powdered snow, which n 


this av. 


her forms, Loose Snow and Slab. The 

vc I 
jest ses down the Slope. The speed attained by 
prog 1 cross large distances, 


, cal 
a Wet Snow Avalanches: 
Finally, there are Wet Snow Avalanches. These are 
due! to friction, which collects debris from the 


dh path fairly easily. The avalancl : 
creed snow al the beginning, but understandi . avalanche comprises of 
\ ene with ease: ing of avalanches has showed us that it can pick 
Causes of Avalanches 
There is no 


one reas i 
ho of a human Sokety ha development of avalanches. It was believed for long 
that the echo o in the mountains could dislodge enough snow to start one. 


similarly, a person's weight can cause a avalanche too. The sudden addition of weight can 


fracture à weak area of snow. However, scientific understanding of avalanches shows us that 
there are many environmental factors at work, 


1) Snowstorm and Wind Direction: 


Heavy snowstorms are more likely to cause Avalanches. The 24 hours after a storm are 
considered to be the most critical, Wind normally blows from one side of the slope of mountain to 
another side. While blowing up, it will scour snow off the surface which can overhang à 
mountain. 

2) Heavy snowfall: 


Heavy snowfall is the first, since it deposits snow in unstable areas and puts pressure on 
the snow-pack. Precipitation during the summer months is the leading cause of wet snow 
avalanches. 

3) Human Activity: 


Humans have contributed to the start of many avalanches in recent years. Winter sport 
that require steep slopes often put pressure on the snow-pack which it cannot deal. Combine 
with the heavy deforestation and soil erosion in mountain regions, it gives the snow little stabilit 
in the winter months. Further natural causes include earthquakes and tremors, since they can ofic 
create cracks in the snow-pack, 


4) Vibration or Movement: EN 

: The use of All Terrain Vehicles and Snowmobiles creates vibrations within the snow th 
it cannot withstand, Coupled with the gravitational pull, it is one of the quickest ways to cause 
avalanche. The other is construction work done with explosives, which tend to weaken the cnt 
surrounding area. 

5) Layers of Snow: * 


: into | 
There are conditions where snow is already on the mountains and has turned into 
V has Mi Pn - 17.6 aan aaeiku clide dowft. 
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5) Steep Slopes: 
down the mountain at a faster rate as steep slopes 


. Layers of snow build up and and slide 
Can increase the speed of snaw. A rock or piece 
come down. 
7) Warm Temperature: 
W'arm temperatures that can last several hours a day can weaken some of the upper layers 
of snow and cause it to slide down, 


Effects of Avalanches 
| system due to avalanches, They 


As such. there is little damage to the overall ecologica 
avc been happening for thousands of years. However, they are a major 


of huge ice can shake the snow and cause it to 


are a part of nature and h 
natural hazard for the local human population. 
1) Damage to Life and Property: 
A large number of casualties takes place afier avalanches hit heavily populated areas. 
e livelihood of many. People who 


Infrastructure is damaged and the blockage caused, impacts th 
d snowmobiling are at a greater rish of losing their lives. A 


enjoy skiing. snowboarding an 
powerful avalanche can even destroy buildings and power supplies can be cut off. 
2) Flash floods: 

When an avalanche occurs. it brings down all the debris with it and can cause hayoc in 
low lying areas. Flash floods are seen to happen after avalanches. which is a long term problem 
many villagers and townspeople have to deal with. They can also change weather patterns and 
cause crop failure in farms present on the lower fields. 

3) Economic Impact: 

An avalanche can block anything in its path and even restrict the normal movement of 
traffic. Various ski resorts depend on tourists to run their business successfully. Ski fesorts and 
other businesses are forced to close until the avalanche decreases and weather conditions. become 





suitable. 
History of Recent Avalanches 
Cascade range, Washington (1910) 
The Cascade Range, Washington is the worst avalanche disaster in the WSA to date. Three 
snow-bound trains were swept into a canyon which killed 118 people 
Gavari Military Base, fa - x Cora r A NE a JU . | 
Ghanche, PII April ud Lee Mn iod s M a Aei PAE | 
2012 (138 deaths) rr Ne c E P. “I AE d 
On April 7, 2012, an $l “i ACHES | - E 
avalanche. occurring in the - i: we 
disputed Siachen region of 4 X" mh se FÉ 
Indo-Pakistan, claimed 138 a de o ur wy 
victims. These included : eo RAHI STAN Job vit 
soldiers and civilian «s " m INDIA p i. 


employees alike of the | 


Northern Light Battalion at & 
the Gayatri Military Base, pe 
Ghanche, Pakistan. This Ml E ; 

India and Pakistan to resolve thc 


incident drew the attention of. the; goyernments of both 
Siachen dispute, which, since 1984, had led to the deaths of a large number of soldiers 
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fro ailing in the region. ily due to the harsh climatic conditions 


in-Ancash, Peru, May flu 
70 Huascarán-Ancash, Peru, May/Tune 1979 
19 rhe worst natural nid in the history of Pery aut deaths) 
Ancash Earthqua e. or the Great Peruvian Ea sheets jos ee and is known 
iquake triggered an 


sated 21 miles olf the Coast of Peru in the i 

Pee and La Libertad were the worst heen tad T IE 

suck the Lowns Qf Wingay and Ranrahirca when the earthquake d S ilized 0 erus 

walls of Mount Hwascaran. A large chunk of ice and snow o ete 
rs long.sped down the mountain at speeds of 280 to 335 ient hend yu i 


bilo pletely d ed all 
1oved. if, comp'e ely devastated a that came in its Tih i : z 
wait mud, and rock alike. path, with its massive volumes of ice, 


Montroc, France (1999) 
lanche occurred when 300,000 cubic metres of snow slid down a 30 degree slope 


This ava 
which reached a speed of 60 miles an hour. Chalets were covered in 100,000 tons of snow 


killing 12 people. 


Alps (World War I) . 
rld War I approximately 50.000 soldiers died due to avalanches at the Austrian- 


During Worl : 
italian front in the Alps. It is thought the avalanches were caused by the artillery fire. 


Landslides 


What Are Landslides? 
A landslide is a downward movement of rock and soil debris that has become detached 


from the underlying slope. The material can move by falling, toppling. sliding, spreading and 


flowing. 


What Causes Landslides? 
There are many possible causes of landslides these can either be geological, 


induced. A few of these include saturation of slope material (rainfall), 


morphological or human- 
waves and 


seismic activity (earthquakes and volcanoes), undercutting of cliffs and banks by 


rivers, removal of vegetation, and modification of slopes. 
When the stability of a slope decreases or changes, even just slightly. it can make the 
slope unstable. This means that with a large or even a small change, can cause : 
landslide, However, there are many things that contribute to a landslides including; 
Erosion — if this occurs, even just slightly, can make some of the slope to fall in to occans 
or rivers. 
* Glaciers can also have a landslide — there is not much of a different from a cliff 
top. Instead, the ice melts or is subject to heavy rain and causes a slight shift from a 
| glacier. i 
* Earthquakes — this brings about a sharp change in the slope and makes it unstable. 
* Groundwater can destabilize the slope putting pressure on It gr eatly. 
* Volcanoes erupting — this can cause the slope to become unstable. 
* Soil structure can change. NO 
However, these are IET causes for à landslide to occur but human activities ca 
Contribute to cause a landslide. 


ee RES 
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* Heavy machine vibrations in the ground 

* Deforestation can make fragile slopes unstable. 
Shallow Landslides 

Some landslides are actually. shallow, which can be less dangerous. Of course. all 

landslides are dangerous but most of the shallow landslides are found in less populated arcas 
meaning less damage and less devastation also. However, some landslides happen on the biggest 
landmarks in the world, such on mountains like Japan's Kiho, This has been the scene of deep 
seated landslides but still it does look magnificent to view. 


Landslide: How it works 






Deforestation: decreasing vegetative cover can 
increase risk by as much as 50%, change in water 
absorption-holding factor-climate. 


ee ee 

8: e x Soil mineralogy: water expansive 

:^— 77" gays, poorly draining soils, mixed soil 
types, lateritization and deterioration 
of the host rock by 
weathering/leaching 


Increased loading: Loading unstable, poorly 
rooted layers may result in collapse (e.g. 
water load, structure load) 


Slope angle: determination of risky slopes particular for an area 
Some landslides which are deep seated/will mean there has been a slope failure on a large 
scale. The deep seated landslides are slower'in movement but there are times when it could be a 
little faster, They will be large and create a.ledpe which is completely weak and could form a 
landslide at any given time. If the pressure is/allowed to build up, there will be a landslide. 
Where Can Landslides Occur? 

There are many landslide vulnerable areas with high-risk terrain. These include scismic 
sensitive areas, mountainous-areas.with high relicf, moderate relief areas with land degradation, 
areas of thick loess and areas of high rainfall. 

[t is not just on"earth in which landslides occur. Throughout the solar system there, has 
been evidence thatandslidés have occurred. This includes on Mars and Venus in which have 


seen landslides. alo faet, scientists have had trained satellites orbiting the planets to view the 
landslides. 
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pece There have been many landslides thro 
in 2011 which caused Over 600 death 


de oN 
20 landslide in 2008, uie Devil's Slide in Ca 
cam" 7 


u 

s the yenis including the Rio de Jancira 
l À Homi T ae major landslides including the 
Lanne devastation. There has been ieee the Vargas mudslide which all caused 
a heen 59 difficult to know how to deal with a landslide "ireds ih fact, cross the world gov i 
has bee? ° Huascatany Andes (1962) E 

On January TOth 1962, a huge mass of 


„aran initiating a debris flow. The flow ead Wecuied jee fell down Novaia: 
ountan. It destroyed the town of Ranrahirca, kill 

carbauake DNE n: RA: Richter Scale occu 5 miles away from the mountain. Th 
dime arta affected by the 1962 landslide gave way, burying the town of Yungay. 18,000 peopl 
were lost beneath 30 metres of rock. y. 16,900 people 


u Province, NW China (1920) 


Qe Been dade earthquake measuring 8.6 on the Richter scale staned a 
landslide dug qom E bae DS bis the area. The loess (wind deposited silt) is strong 
enough to [orm nat vertical slopes which are easily weakened during, seismic activity. The 
iandslide flowed down the valleys, burying villages and killing approximately 180,000 people 
Monsoon landslides, Nepal (2002) : 


Extreme temperatures and annual monsoon season led to rapid rock weathering and 


heavy rainfall. It is also thought that deforestation also played its part in the areas landslide 
vulnerability. Extremely heavy monsoon rainfall lead to severe flooding in south-east Asia, this 
lead to landslides in Nepal, killing 500 people, 92% of the population live in the hills or in the 
lowlands beneath the mountains. 

Kl Salvador, Central America (2001) 


A recent series of landslides occurred in El Salvador following an carthquake measuring 


13 on the Richter scale, killing 585 people. The landslide volume is estimated to be 250,000 
cubic metres. 


Gans 
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Strong winds in coastal areag 
Sea water can be cartied by massi ‘ 
: Ssive winds and hurri 
ne. Sometifmedthis A Icanes onto dry coastal lands at 
cause pons ies resu M ws is made worse if the winds carry rains edm Mes 
water from th Brom a tsunami can flow inland to cause damage : etimes 
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Dam breaking g 
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aues f ees M UM mounted to hold water flowing down from a highland. The 
ower m urn propellers to generate electricity, Sometimes, too much water 
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What is a Flood? 


A flood refers to “high-water stage in which water overflows its natural or artificial banks 
onto normally dry land, such as a river inundating its Noodplain” 

When flooding occurs, a piece of area gets submerged under water suddenly because the 
amount of water is too much for the land (within the confines of the affected area) to absorb or 
when natural watercourses do not have the capacity to convey the excess water. 

While the occurrence of a flood is usually due to an act of nature such as heavy rainfall, it 
can also occur in situations when a dam is damaged (usually caused by earthquakes) causing 





Nooding in downstream areas. Floods can occur in almost anywhere including deserts. f floods 
Floods occur at irregular intervals and vary in size, duration and the affected area. Types 0 
It is important to note that water naturally flows from high areas to low lying areas. This Flash floods PEE ; : LP | 
means low-lying areas may flood quickly before it begins to get to higher ground. This kind E i a very short time (2-6 hours, and sometimes within minutes) and is ' 
How Floods Develop usually as a ie oF eavy rain, dam break or snow melt, Sometimes, intense rainfall from ce 
A flood occurs when water overflows or inundates land that's normally drys This can ^um panni heisse A Mer oods are s most destructive and ides à - 
happen in a multitude of ways. Most common is when rivers or streams overflow their banks. sp ihe ae can be very swift B ERE E St e e oe 
Excessive rain. a ruptured dam or levee, rapid ice melting in the mounlainsor even an Rapid on-set floods à EH 
unfortunately placed beaver dam can overwhelm a river and send it sprcading over the adjacent pue to flash floods, this type takes slightly longer to develop and the flood can last for a Xn 
land, called a floodplain. Coastal flooding occurs when a large storm ór Isunarni causes the sca to de or two only; It is "EA VOCI dur) a SEA surprise people like Flash i s 
ad acca floods. With rapid on-set floods, people can quickly put a few things right and escape : L 
Cem ; 


before it gets very bad. 


Slow on-set floods 
This kind is usually as a result of water bodies over flooding their banks. They tend to -a 


develop slowly and can last for days and weeks. They usually spread over many kilometers 
and occur more in flood plains (fields prone to floods in low-lying arcas). The effect of this 
kind of floods on people is more likely to be due to disease, malnutrition or snakebites. i l 


Most floods take hours or even days to develop, giving residents ample time to prepare or 
evacuale. Others generate quickly and with little warning. These flash floods can be extremely 
dangerous. instantly turning a babbling brook into a thundering wall of water and sweeping 


everything in its path downstream. 
Disaster experts classify floods according 1o their likelihood of occurring in a given time 


period. A hundred-year flood, for example, is an extremely large, destructive event that would 
theoretically be expected to happen only once everye¢entury. But this is a theoretical number. In 
reality, this classification means there is a oge-Ppercent chance that such a flood could happen in 
any given year. Over recent decades, possibly due to global climate change. hundred-year floods 
have been occurring worldwide with frightening regularity. 


What causes flooding? 
Iere are a few events that can cause flooding: 


Rains 


ara ERN Indus River system offers the world's largest contiguous qu 
system, thereby, supporting the fertile Nood plains downstream Terbela. Floods pata ue 
Punjab and Sindh while hill torrents/flash floods tend to affect the hilly ereas o : oe ee 
Balochistan. The floods of 1950, 1973, 1976, 1988 and 1992 resulted in seg ges ii SE 

and severe loss of property, while the July 2010 floods have been ie E men an estimated 

last eighty years and led to nearly 20 million people being pen s Tum 

1,800 human loss. The estimated loss to economy was about USD i j | 


(NDMA Annual Report 2011) 








| , Each time there are^more tains than the drainage system can take, there can be floods. 
ometimes, there is heavy raifi for a very short period that result in floods. [n other times, there 
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Pakistan before the Floods (2010) 
Pakistan is 125th of 169 countries in the Human Development Index 
22% of people live in extreme poverty: they survive on less than $1.25 (US) per day 


e 23% of people are undernourished 
© 25th highest infant mortality rate in the world 


The Impact of the Floods (2010) 
e Unprecedented monsoon rains caused flooding of the Indus river. starting in Khyber 


Pakhrunkhwa, spreading South through Punjab, Balochistan and Sindh. 
è AL its worst the flood waters covered roughly one-fifth of Pakistan's land area 
18 million people were affected 
1,985 people killed 
12 million peaple’s homes were damaged or destroyed 
2.2 million hectares of crops were destroyed 
10.000 schools damaged or destroyed 
450,000 livestock lost 
___ Floods can have devastating consequences and can have effects on the economy. 
environment and people. 
Economic 
During floods (especially flash floods), roads. bridges, farms, houses and automobiles are 
destroved. People become homeless. Additionally, the government deploys firemen, police 
and other emergency apparatuses to help the affected. All these come at a heavy cost to 
people and the government. It usually takes years for affected communities to be re=built 
and business to come back to normalcy, 
Environment 
The environment also suffers when floods happen. Chemicals and other hazardous 
substances end up in the water and eventually contaminate the water bodies thatloods end 
up in. In 2011, a huge tsunami hit Japan. and sca water flooded a part 6f the goastline. The 
flooding caused massive leakage in nuclear plants and has since catisedvhigh radiation in 
that area. Authorities in Japan fear that Fukushima radiation levels are. 18 times higher than 
even thought. 
Additionally. flooding causes kill 
areas. distorting the natural balance of the ecosystem. 


People and animals 
Many people and animals have died in flash floods. Many more are injured and others 


made homeless. Water supply and electricity @re disrupted and people struggle and suffer 
as a result. In addition to this. flooding brings adot of diseases and infections including 
military fever, pneumonic plague. derrdatopallia and dysentery, Sometimes insects and 
snakes make their ways to the area and cause'a lot of havoc. 
But there is also something good about floods. especially those that occur in floodplains 
and farm fields. Floodwaters carry lots of nutrients that are deposited in the plains. Farmers 
, love such soils, as they are perfect for cultivating some kinds of crops. 
Methods of flood prevention 
, Humans cannot stop. the rains from falling or stop flowing 
banks. These are natural events, but we can do something to pr 
impact. Here are a few. 


s animals. and others insects are Introduced to affected 


surface water from bursting its 
event them from having greal 
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E Coastal Defence Walls 
sc 


High tide 


Low tide 





walls and tide gates ae 

i fe waters up ae one been built in some Places to pre ; 
ashing Sou - In some areas too, sand bags are ma Prevent tidal waves from 
jo retain flood waters. e made and placed in strategic arcas 


Retaining walls 
in some places, retaining walls levees, lak 
S, lakes, dar Pservoi : 
been constructed to hold extra water during times of eds dj erdt uu cir: 
Town planning 8: 
It is important that builders acquire issi | 
ermis dinas M. 
„asure that waterways are Hel blocked. nen Mb before buildings are erected. This will 
[rom objects that chock them. This way, water can dicil run son 5e covered asd kept Ree 
any chance of town flooding. Drainage systems should do aa i wine a 
` x e we ^ 
getting into them. red to prevent liner from 
Vegetation 
Trees, shrubs and grass help protect the | i : 

4 and D >i 
pwlying arcas must be encouraged p ; from erosion by moving water. People in 
ow-lying arca aged to use a lot of vegetation to help break the power of moving 
llood water and also help reduce erosion. 

Education 

In many developing countries, drainage systems are chocked with litter and people have 

litle knowledge of the effects that can have during a rain. When it rains, waterways and culverts 

are blocked by massive chunks of litter and debris, and water finds its way into the strects and i 

into people's homes. Education 1s therefore very important, to inform and caution people about 

the dangers of floods, what causes floods, and what can be done to minimise its impact. 

Detention basin 7 
These are small reservoirs built and connected to waterways. They provide a temporary 

Storage for floodwaters, This means in an event of flooding, water is drained into the basin lirst. 

giving people more time to evacuate. 1t can also reduce the magnitude of downstream flooding * > 
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What is a drought? 

Drousihu, also: spelled drouth, lack or insufficiency of rain for an extended, period thar 
causes à considerable hydrologic (water) imbalance and, consequently. water shartages, crop 
damage, streamflow reduction, and depletion of groundwater and soil moistáre: [t o@gurs when 
evaporation and transpiration (the movement of water in the soil through planis nto the air) 
exceed precipitation far a considerable period, Drought. is the most serious. physical hazard to 
agriculture in nearly every part of the world. Efforts have been madeapgontrol it by seeding 
clouds to induce ralnfall. but these experiments have had only Timitedisucdess. 

The distribution of all the water on the earth's surface is nofevens Some places have lots 
of fresh water (rivers, lakes, goons, ponds etc.) and are contfnueusty replenished by rainfall, 
runoffs and water (rom underground. Others places too are knów nmdcdliave very litthe water, 

Therefore, ifa region that has Jets of rainfall, goes für a cátiple of weeks without rains, 
and people, animals anid plants begin te experience a bi Of dryness, s can be called a drought. At 

the same time, that condition may be very norma! for.places With no water, and.can go [or months 
without any rains with little problems: 

Kinds of Drought 

There gre four basic kiteds of drought: : 

1) Permanent drought characterizes the drivsr climates; the sparse vegetation is adapted to 
aridity, and agriculture is impossible avithaut continuous irrigation. 

2) Seasonal drought ocedPs(in climates that have well-defined annual rainy and dry 
seasons; for successful dfirieulLare, planting must be adjusted so that the crops develop 
during the rainy season, 

3) Unpredictable drought} involves an abnormal rainfall failure; i1 may occur almost 


anywhere but isymdst Characteristic of humid and subhumid climates. Usually brief and 


irregular, toflej affects only a relatively small area. 
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supe! 
s = 
Cea.) e RE 


enough waler to restore: Ihe amónt 
diminishes Crop yields, 
caer rainfall (or prceipitation) 
ae DA aea EP there is the lack of ‘expected’ precieiiai . 
ye diat WE SAY aE | Decausc the lack of rain alone d precipitation (rain and. snow), 
$ one as Without any rain, and O€S not mean s drought. Same 


lone. : thai « t 

eb cipatlon of, rains and so when the rains do not Bates ad "omma!" for them. Farmers plant 
Pura! dirotight occur. PETSAMON infrastructure js absènt: 
‘surfacyate” PRU 


Some regions are also well distributed With surface wat ; 
Quucces from far away mountains and watersheds. These A acti and rivers) that have 
m their a Nal Can edit Hydro-electric dams and eerie e cid 
af ine economic activities Pat can the amount of water flowing to other im doomdtieim, 
factors 27 
Human , A 
Forests (trees) play a key role in the water cycle; as they h ; 
A < LI el } pora 
atte snd. also contribute to atmospheric moisture in oy MAD ORA VIDAE wir 


Sa the form of transpiration, This means. 
gutting down trees iene m the name of economics, will expose surface water to more 
evaporation. It will alsa reduce the ability: of the ground ta hold water and make it easier for 


je gertification tà occur. It can set off drying conditions, especially for smaller water bodies. 
Cutting down trees is known to reduce a forest's watershed potential. 


Global Warming 
Even though some people do ‘TOL accept thal the average temperature of the earth has 
risen, it 3S On record that human actions have contributed to more: greenhouse gasses in the 


atmosphere. As a result, Ihere are warmer temperatures, often resulting in more dryness and bush 
üres. These conditions also tend to speed up drought conditions. 


Harmful Effects of Droughts 
Economic Effects 

Economic effects of droughts usually involve loss of money by governments, enterprises, 
families or individuals. Below is an outline of the main economic impacts of droughts: 

e Farmers will have to contend with spending huge sums of money for irrigation and 
watering animals; This involves drilling wells or buying water from far distances. 

» Low yields equal loss of substantial income; Low yields also lead 19 pay cuts and layoffs 
to farm workers. 

« Businesses and. industries that produce farm. equipment may close down since farmers 
have no money to purchase equipment. : 

* Prolonged shortage of rains means drier conditions. This makes an area susceptible to 
wildfires, Wildfires can destroy property; devastate farms and burn down forests. 
Governments spend millions to control or put out wildfires annually. All this affects the 
economy of the region. E z 

* If water supply plummets, hydropower plants operate below capacity, and this eus 
businesses have to pay more for electricity or incur the cost of using their own gene 


her 
flowetro 
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e fo satisfy energy demands of the regi 
l c 


t since they are unabl 


Energy firms alse Jose ot i SON 
ic s a bw chunk ol tas revenue, 


The government also lose 


l'nvironmental Effects . TT ‘h as rivers, lake 
4 tecimation of habitats. Water bodies such as rivers, lakes, Pong, 
s Dreupghts lead to decimi “wate nals 3 
s and this leads to death of water ammi, 
> = í . Yoh. comp in 
he breakdown of organic matter, Droughts e mj romise sail 
tivity because organisms have died, 


by wiping out any chance of lang 


lagoons. and creeks dry Out, 
e Soil moisture is critical tot ) 
quality since there is less to zero organe avti T 
© Droughts. magnify the impacts el desertification 
recov ECT. 
e [he quality and health of surface w 
are cnormosly impacted. This endang 


arer bodies such as rivers, streams, lakes, and Pond, 
ers living organisms depending on the water lor 


survival. : 
Wildlife walk Jong distances in search of water. They end up in new dangerous habitat 


that can lead to their demise. 
Social Fffects 
The social effects: Of E a TA ALa A Ta 
drought are the most potent 
since they directly, impact 
humans. Many in the third 
world countries that hive 
experienced drought can attest 
lo their severity, 
e Water maintains our 
health. Sanitation: and 
clean drinking water — 
are critical to à healthy body. Droughts lead to malnutrition, anemia and hunger. 
© Droughts trigger migrations. This means the area will Jagkyyoung and working 
population, a critical ingredient to the development of any region. 
© Lack of control over when the drought ends can have far-reaching psychological effects 
like stress, anxiety, and depression. Social interaction redüces and community networks 
vet broken, 
Planning to minimize the impact of droughts 

Unlike a hurricane or tropical storm, no one can keep a watch on when a drought is 
coming and when it will end, However, there are? maa things an individual, community or 
government can do to minimize the impact of drought if they occur. The term for taking 
precautions to minimize drought risk is * Drought Mitigation’ 
Here are a few: 
Education 

It is important that each of us led about how droughts occur and how they affect us, 
This empowers us to think of solutiog’s land other things we can do if we find ourselves in a 
drought. The government (or authOrities).also need to educate the public periodically about their 
environment, climate, weather and-Some natural disasters that can happen. The government also 


needs to understand the terraingof the’region and the likelihood of a drought, so that there are no 
Surprises if they happen. 


Have you heard of the Dusi Bowi? Between 1933-1940, severe 
droughts in the great plains of the USA resulted in missfve 
| dust storms that left thick dust in the clouds for days. Thi$dus 
cloud was nichnamed ‘Alach blizzards’. The extremely dry 
conditions exposed the top layers of the land to*wind tion, 


Were resistant to wind erosion, 


TS 





| The real cause of the dust bowl is known to be the severe | 
drought and the failure to apply crop farming methods that | 


——— -———— — i 
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3 rottution asures to stop all fi 
) : CASUPC: | 
cse ^ resort to surface e CET pollution is important, because on the onset of 
Dj huma S - ` € SUCI. yx Mreans and l : 

yh. nans can depoi m fi nis md lakes and the like, If those arc in 
mr dition, hr end on them for drinking and irrigation until things improve. If 


poa + CO j ' y 
ym all polluted er cenamimated and unsafe for any kind of use, it makes the problem even 


more conservation and storage 
(cU = aig s 1 seare ` * 
S s MNA pii 3f te commodity everywhere in the world and humans need to 
ge water Ww RON ehen there i a x IS Water available, it is important because the practice 
use sus COPIES >a startage. Also, preserving water leaves enough to be stored 
make «reservoirs and even turned into ponds, 
* ws ` 
in AE could face mass droughts by 2025 
, £ t 
pa - en | 2 oa—À 
EX Pu 4 "y, 
PA A " 





"EE "T. "um, o ae à Y 
Pakistan ‘could be facing à severe drought soon according to country CAPT who have 
warned that the country will approach “absolute scarcity” levels of water by 2025. TR 
The Pakistan Council of Research in Water Resources (PCRW R) mnde PeT eg 
forecast iñ a report, which pus He coama touched the “water stress line 1 

ore crossing the “water scarcity line" in 2005 
See has the world's fourth highest rate of water use but is xi ee ey T pen 
from the Indus River basin. Rainfall in the country has been steadily declining, | 
experts claiming this is down to climate change. 
An estimated million people live in Karachi but very few 
has gradually dried up, forcing locals in some areas to q 
zi them. i : 
With purs 494mm of precipitation per year, Pakistan is already one of th 


: s world, according to the World Bank. t : 3 > right 
ü user must es to conserve water, even if there is no drought. With the rig 


§ ; is a shortage. 
towards water, we are better prepared to face the impact in case there ts 8 





have running water after the land 
ueue for hours for supplies to be 


e wettest countries 


attitude 
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Sometimes (especially. in developed. nations? canals and pipelines are built to conna 
places with abundan water fo places with less water, Projects like that can be very expensive, bi 
they ensure that during droughts. there can be some waler New until traditional water Supply 


sources impno c. 













Wildfire and Urban Fires 

fires deseribes an uncontrolled burning fire, usually in wild lands, 
which can cause damage to forestry. agriculture, infrastructure and buildings. 
Out of the many natural disasters we have. wild fires would be one that is very common, very 
difficult to fight. and maybe the most dangerous. 

What is a finc? 
Simple, it is the 
Heat, fuel and Oxygen. Yhesc 


maintained. 
For the fire triangle to stand, al! three 


ingredients must be present. If the heat is not 
enough, or the fuel runs oul, or the oxygen runs 
out, the fire will be out. 

Oxygen: 

This is simply a gas found in air, The 
air we breath contains about 21% of oxygen. In 
fact, only 16% is all that is needed to produce 
fire. When fuel burns, it reacts with oxygen 
from the surrounding air. This chemical 

feaction releases heat and other products such 
as gases, smoke and particles. This process is 
known as oxidation. This is why somessmoke 
can be very dangerous because depending on 
what is burning, the gases produced’tan be very 
deadly. 

Fuel: 

Fuel is any kind of combustible material. Thi 
solid fuels include wood)dtyJeaves and 
turpentine. Examples of gas fuels include LP 
than fuels witb/high-moisture. 


Wildfire and urban 










visible part of a combustion. A combustion is a chemical reaction of three things: 
three ingredients must be present before a firé ‘can be made and 





s can be gas. liquids or solids. Examples ol 
even paper. Examples of liquid fuels include petro and 
G Gas. Fuels with less moisture tend to burn faster 
































say is Thermal energy. Y ou qi ‘ 
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S "e nems the air around and prépafes the fire ine - Heat elimingtes Di « ode HUS A 

4, wae? í j Y ath t » rom any nearby i 
nat is 7 wild fire? 9 ACCEM the fire and make it burn with eas A 
"v A wildlire t$ simply an uncontrotied fire e j 
cally fires that started out of 4 lighwi 


start 


fe HN pi n Tun i 
MIS 75 uy or ever arsan Ahat we i B Striko. or pe š À ing i - 
geidentaliy: ks They can rand s and got out of Meer w sis idc uc ns 
M. ou ire f às n 
ae se an entire forest and destroy D TEENS Rd eae ‘ : 
| s {Ty Organic Matter in 
it. Wild fires ean also be termed fares; fi i r 
ao Aires, grass fires, peat fires and bush fires depending X ~ ani 


af vegetation being burnt, Note that the : 
ther than the thick, moist rainforest Sx fires tend to thrive in very warm and dry 


WY ce 
mates r 
Jh Gres and forests 
y The destructive nature of a wildfire in a forest is ^ 
Orest is phenomenal, A forest is an entire | ! 
LI 


isting of biotic factors like 


such an 
will be 
areas. 


pifferent wildfires burn differently, 





Crown 


Surface 


Ground 


Fires ‘that burn organic material in the soil are called ground fires. This is a slower 
burning fire, usually under litter or under vegetation. They burn by glowing combustion. | ; 
"Some fires burn on the surface of the ground. They bum dry leaves, broken twigs and t 


branches and other materials on the ground. These fires spread quickly and are known as surface | 


fires.. * 
has intense heat and power. They 
the wind and heat. M is even WO 





Crown fires burn with huge flames and ipis 
top to tree top and spread very quickly with 3 


exposed to steep slopes. 
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Spathing, is yet another interesting fire type Sometimes winds blow “frebrands AW 
from erown fires ento new meas, Firebrands are like fireball that fy Trom burning Treetops tu 
other now, places, resulting m new fires and keeps the fires vsspreadine. : 
Conflagration: Thus is a lire fire with a character of aggravaton, usually enhanced With 
wind nenion atl (irebrands, 
How does a wildfire start? 
Below are the most common ways in which wildfires are started. Take a look at thy 
composition below. Can you identify some fire hazards? 





Campfires: 
In many places. camping is à big thing. People, Both young and old spend time in the 
woods to enjoy the great outdoors, Sometimes fires'are needed for various things during 
camping and they can start w ildtires if not put out properly. 
Smoking: 
some people smoke whiles driving, bikia of walking. Sometimes the buds are not 
properly extinguished and thrown aw de You never know where that bud will end up and 
start a fire, 
Lightning: 
A goad number af wildfires were Started by lightning. It is à bit hard to imagine, but 
investigators confirm this aser, common. When lightning strikes, it can produce a spark. 
It can stcike trees, power cables) rocks and many other things and just set them off, 
Burning debris: 
Refuse. junk and yandhwaste are common items that are permitted to burn in many places. 
People are therefoot Very quick Lo set an) thing ablaze as à way of disposing off them. But 
that can get ouret hand and start a fire. 


ce BET A ur ne, 









p General Science & 





Ab Mity 





rents OF equipment failure: : 
«ce crashes gas balloons, lawn mowe 
r ires when they go wrong. Thes@are aca other 
s roblems. This is Why, fire 5 acidental b 
icipation of a fire break, : 








TS "lind muny A 
N p ii have been known to 
lighters abun V. nor detected quickly, cin cause 
3 WS Move to an accident scene in 
girc" or ya re banned in.many pl 
nm orks 4 ‘ y Places because Of thei 
san os fe t£ ifeworks are not blast MN explosive 


td at the right places, 


Nature and high potential 
they can end up ns fires 


h : Y. piece o 
ig damage A person who does this is f land 
quit many. fires are started by arsonists, and may acco FSOMISL Arson specialists believe 


Mocs unt for about 3O% of all wildtire 


vhat afe the effects of wildfires? 

Y ic cost: 
if you have ever seen firefighters battling a wildfi 

x 1 "EE ‘ Mire and the į : : t 
» sue vou an idea of the immediate damage į € images they show on TY, it 
il Bie ee aay BEN can do to wildlife and vegetation, Fi 
houses and pron pes in is way. Additionally, the lys deb eus s ires a 
„m with chemicals, logistics, aircrafts and trucks, time and Basane is noes REE a 

: èi, mic JOSS 


ridfires raise the temperatures of these soils to aver 900° i i i 
S dt all the organic value of the soil. E agd his petenti, Wipes AWAY 


watershed: — 
The effect on watershed is also key. Burned organic matter in the soil (volatized organic 
compounds) also affect the natural layering of the soils. This negatively affects infiltration and 


percolation, making the soil surfaces water repellent. Water therefore is unable to drain into water 


tables and the run-offs on the surfaces cause erosion. 
Researchers believe that forest fires are not all that bad, as they have some benefits too. 
tn fact, they believe that even though voung animals and birds may die, many animals are able to 


escape or move away from fires, Birds fly away, dear and other reptiles find their own escape 
routes and So on. 


Many plants easily grow back and there is usually good recovery after a fire. Some planis 
have their seeds opened up and exposed to ash-enriched soils. Examples include serotinus cones. 
from a tree species such as jack pine. Species like white pine and yellow birch also benefit from 
forest fires in a similar way. 

Fighting wildfires | 

Different fires are fought differently, but the big idea is usually the same — to deprive 
the fire of its fuel and let it go out by itself, This can be achieved in many ways. 

Fire tines or Firebreaks : i 
With buil dozers and land equipment, firefighters clear a ring around the fire area ang to 


are composed of many natural features that support a myriad of life forms and organic activities. 
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snar outlets aren't averlogded wi 
ret 'ridiof all fuel i A mE your ot running electrieal | m Plugs 
get rid of all fuel in the fire’s path, As the fire gets to the ring. it can no longer spread as there jy youre nt ; teal wires under 
no fuel in its path. you're net v^. à" "extension en! Or heavy furniture 
Firing out " ‘ects: many hóme fires are : Caref 
I rojects Caused py ; €f about do-it - 
Fire fighters look for a natural edge or boundary, such as a road, stream or plain field, ang electric tam, o» proper eae ae es p 
they do a controlled burn of all the fuel between the barrier and the fire; This means that before 4 b. N e 50 use à licensed 
the fire gets there, it would have already bumed out. candle Keer candi’ $ a sturdy holder on g level surf 
Aircrafts i ; clef children or pets. Blow t ace, away from e E 
ST ; : à of the NN Ath. Fire Nem out before leaving the ae mbustible materials and 
Special aircrafts call air tankers fly over the fire and dump water, fire retardant (eg. the out ven playing ing the room. 
pink coloured one is called íellv-o) and chemicals (foum) on the fire. An example of such child Children cause fires out of Curiosity (what h 
chemical is ammonium phosphate, Sometimes suspended buckets of between 100 to 2000 gallons „e air? MPSEL OF destructive, and fire is a e tipi When something burns) or mischief 
carry water and sprinkle it over the fires. In some developed countries, special pilot-less air gihe! lay if you find matches or lighters in their ae jibe to break), Kids abe rie 
tankers controlled by computers do this job so that no human is put in harms way. Y e d toys or other personal effects thay üppear e Fg ession, smell sulphur in their room 
Technology andor ote Wiring chedisinged. 
* b * Hi ate 
These days. satellites, computers, aircrafts and digital equipment are used to monitor janded Older homes and apartments can have inadequat TA 
fires, forecast wind directions and create instant and effective maps and information needed to mable Liquids € Wiring—a fire and an electrical hazard 
amma » Hh i = 
Flam" Flammable liquids— fuels, solvents, cleaning agents, th i 
w materials—can ignite or explode if stored improperl inners, adhesives, paints, 
en just high temperatures or weak ignition sources Ay Y. The vapours can easily ignite 
one spark of static electricity). Doni 


fight fires. This makes it a lot easier and quicker for firefighters ta contain and put out fires. 





sore 
area. m appr 
parbecues f regular mainten 

s part of reg ance, clean removable Parts (inside and out) with soapy water 


A : à 
onnections with soapy water to check for potential leaks; watch if bubbles form when 


Fircmen 
Trained firefighters are key to fighting fires. They get into gear (wear oxygen masks, 
E appropriate fire-proof clothing) and carry important tools on them to fight fires, (Ong good 
e fireproof material used in their clothing is called Nomex. Sometimes they also carry fire shelters 
if they get close to fires. There are special tents protect them from extreme heat incase they are 









` - X iy 
Y " yp) - [o r 
eee P 
à x » Jj zd Ar xa 
BI LAM MN SUE "d trapped by the fires. 
poi m M Urban Fire Ww ^. spray the € 
EC. P" - Urban fire occurs primarily in cities or towns with the potential to rapidly spread to ou open the gas. Use barbecues away from your home, deck rails, tablecloths and tree limbs 
ns Saag eno a 1 adjoining structures. These fires damage and destroy homes, schools, éommercial buildings and Use barbecues outdoors, never indoors (including garages), , : 
a LAO ar nd P cfe i Tropi 
EUM. 3 15, v pau vehicles. : a ropical Cyclone 
spe te ha Common Causes of House Fires (Urban Fire) Tropical cyclone, um called typhoon ot hurricane, am intense circular storm that | 
Paes n b ES Cooking Equipment (CNN. "ue TUR PEN originates over warm tropica Oceans and is characterized by low atmospheric pressure. high 
s rites | he When a pot or pan overheats or splatters greases, it can take seconds o onnsa ? Son y winds, and heavy rain. Drawing energy (rom the sea surface and maintaining its strength as long 
Ge ays My Sx in the kitchen when cooking, especially if using oiLorhigh temperatures; most kitchen fires occur as it remains over warm water, a tropical cyclone generates winds that exceed 119 km (74 miles) 
Le TT because people get distracted and leave their cooking unattended, Keep combustibles (e.g. oven er hour. In extreme cases winds may exceed 240 km (150 miles) per hour, and gusts may 
oer, Teese wh mitts, dish towels, paper towels) away from heat sources: 320 km (200 miles) per hour. y 
JP C fro surpass 32 
“kt Heating Equipment ‘Tropical cyclones are known by various names in differe 
Py, : ; ; : nt parts of the world, ln the 
p : ) » ' ne . . 
1 ue ur Have your furnace inspected anmitilly by a RECS rm pe North Atlantic Ocean and the eastern North Pacific they are called hurricanes, and in the westem 
as nie eae cleaned and inspected annually. Keep portable heaters at teast one metre j de ad y Fix ps North Pacitic around the Philippines, Japan, and China the storms are referred 10 as typhoons. In 
ot ed qtue can burn (including curtains, furniture, aud you), ne me d ded paci e Y the western South Pacific and Indian Ocean they are variously referred to as severe tropical 
ín aa l4 clothes. Install a carbon monoxide alarm, to'alert you to deadly carbon mon gas. cyclones, tropical cyclones, or simply cyclones. All these different names refer to the same type 
ota Careless Smoking "c 
< food : : ; á b of storm, 
eae TT > "limits to smoking, and supervise smokers who may become 
ape: cet. Pare oie jose oh ) or forget * extihguieh their cigarette, Use large, deep Anatomy of a cyclone She 
GF (OE OD eT d T | ill burn: and check furniture for fallen Tropical cyclones are compact, circular storms, generally some 320 km (200 miles) in 
ashtrays; never place an-ashtray on or near anything that will burn; an | ; Meca 4 {restau of law atroospherio Desie. Thus wits ore 
ciparettes/embers (abut can smoulder for hours before causing furniture to burst into flames). diameter, Whose winds swirl around a central region Sp RUE fue afi oC tbe will 
B driven by this low-pressure core and by the rotation of Earth, which det ects the m in 
through a phenomenon known as the Coriolis force. As a result, tropical cyclones To 


i5 rur 
e d ee 
Pn dE Eois Ji Electrical Equipment 
EAE ori Ensure the following: 
Your electrical appliances don't have loose or frayed cords/plugs 
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wae thunderstorms with rains be in 
phe ! or BITNO move sto i 

" 4 - Ww , M 4 
TEES rion will disperse the buildup), Ima aj oF tws s ly with mild western winds (a lot of 
counterclockwise (or cyclonic) direction in es wind ar rface upward. More warm aif rises and the d nger vertical currents build up over the 

" ES a > TS : v n s. ‘ " * 5 » i T + e i e * 
puer e ided into three regions. First is a ring. oce py the carth s rotation. Tho FISE Warm air Causes A CUR Na move ia ereniar mannier 
> sed i7. eystem is NOW IN a gireulat motion Pressure to decrease at higher altitudes. 
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Northern Hemisphere and in a clockwise (o, 


anticvelonie) direction in th LU - div 
^ The wind field of à tropical gie Mm A about 160 km (100 miles) and an inner cau aire around a 
: cont iy ing an e i : ; a. ‘ ecn £ ind > - cen int. Thie ; z 
mic»? dcr In à couple of days, as the System movey Over miles per hour. 
More warmer waters, the clouds expand 


: winds begin to s 
ind the E Peed up. Gale force winds, thunderstorms and heavy rains an 
à ‘ rains are 


- ^ * 

radius of about 30 to $0 km (20 to ^ aximum value at the second region, the cyewall, 
Mi 115 point. Wiis may be c : 
at this pe y 5c called a tropical storm, and they have wind speeds up to 


ds attain their mé c | 
SENTES tS > eyewal 
centre of the storm. The eyewall in turn wai 


toward the centre. Wind spec x) : 
which is typically: 15.10 30 hm (10: 10-20 miles) from E NE idly and the air j i 
| is the interior region, called the eye. where wind speeds decrease rapidly and the air is ove jp fore’ 
rid the inte i js ser houra c 
yen calm, : : 4n : ina Its movement wes : 
i Cooler condensing air 141 C ontinuing “eo Rt oe the tropical storm may be moving over even warmer 
[he CY acts IR formal very warm air rising and the gushing of 















isty b: es = ^ 53 
ee, f 


Feeder rain bands 
x \ Eye wall wate pideing it throws the entire storm int fi 
s us cooler A d bc seen from space. The spiral h satay oF powerful, huge and monstrous spiral 
orm that can ———— pira! has a calm center called the eve 
s : 
diim Y be f | A f 
£ » eye I i er: n + vies ey ELA . i 
BiU. re iR á k à : = A ‘cf 
| j i 4 in: — | : > 


Warm air 


T 


o EE 
| Warm air } m ot iiA Wives 49 


I l | 







Storm surge 







Water temperature 2 80 °F 


Bordering the eye of a storm is the eye wall, where the strongest winds and heaviest tg DM : oH ; 
rainfall are found. Fhis is the most violent age ake hurricane fi the eye wall are feeder [hs Mord ene: by a towerihg and extremely dangerous vertical movement of 
AS CAP $n thunderstorms. This is called the eye wall. The winds of the eye wall is so powerful that it spins 
and carries huge amounts of ocean water as it moves ashore. 


bands, with thunderstorms and min showers that spiral inward toward the eye wall, Feeder bands 
The hurricane has now made a landfall (has reached land). With winds over 74mph to 


can extend out for many miles and increase as the heat engine feeds the storm. Hurricanes lose 

their energy when they move over land because of the lacK of heat generation, Once on land, the asstve destruetion-ds i "aA x Je 
storm system breaks down, Rainfall and winds can continue, but with decreased intensity about | GOmpih, massive destruction is usually inevitable. As the system is no morc over water. its 
fuel has run out and begins to ease out. The winds will subside and eventually end, but the rains 


How do hurricanes form? CE 
Hurricanes only form over warm occan waterà of about 80°F. This is why it is common S bs 
Life of a cyclone 


in the tropics where temperatures are high all ycar round. Hurricanes also need wind action to i; : 
A circulation system goes through a sequence of stages as it intensifies into a mature 
tropical cyclone. The storm begins as a tropical disturbance, which typically occurs when loosely 


form. Now here is the fun part: 
Warin air, together with moisture fromevaporation from the ocean surface rises, ereatinu 
~ low pressure on the water surface, which is immediately replaced by cooler air. This process organized cumulonimbus clouds in an easterly wave begin to show signs of a weak circulation. 
continues, and the resulting moisture-ladet clouds begin to expand. Thunderstorms with rains Once the wind speed increases to 36 km (23 miles) per hour, the storm is classified as a tropical 
depression. If the circulation continues to intensify and the wind speeds exceed 63 km (39 miles) 


form. 
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Once the maximum wind speed exceeds | Jo 


m is called a tropical storm. 


e storm is classified as a tropical cyclone. 


per hour, then the syste 
rocess to take place, The couunruns are listed firs, 


km (74 miles) per hour, th ! i 
There are six conditions favourable tor nee ee 
1 2I ^ LJ ead c 2d : 
: "ir dvnamies are described in gre | | 
i p RASA of the surface laver of ocean water must be 26.5 °C (80 °F) or warmer. 
f S ye R $ : 
and this warm laver must be at least 50 metres (150 feet) deep. 

2) A reexisting atmospheric circulation must be located near the surface warm layer. 

3) The atmosphere must cool quickly enough with height to support the formation of deep 


~onvective clouds. ; 
4) The middle atmosphere must be relatively humid at a height of about 5.000 metres 
16.000 feet) above the surface. l 
rhe developing system must be at least 500 km (300 miles) away from the Equator. 


n The wind speed must change slowly with height through the troposphere—no more than 
10 metres (33 feet) per second between the surface and an altitude of about 10,000 metres 


(33.000 feed), 
Hurricane names - how are they decided? 

Hurricane Irma, the most powerful Atlantic Ocean hurricane in recorded history, has 
already made landfall in the island of Barbuda and is set to atfect more Caribbean islands in the 
days ta come 
Why do hurricanes need names? 

Names have been given to storms (or tropical cyclones) for at least the last 100 years. 


According to the World Meteorological Organization (WMO), it is easier for people to remember 
names than numbers and technical terms. 

When reported by the media. this in turn makes it easier to generate interest in major storms and 
therefore increase how prepared people are for a major storm to hit 

How are hurricane names chosen? 

In the beginning. storms were given arbitrary names. An Atlantic storm that-fipped the 
mast off a boat named Antje became known as Antje's hurricane. Then, in the mid-!900s. people 
started using femaic names for storms. 

Then, meteorologists decided to introduce a more organised andeefficient system, taking 
names instead from a list arranged alphabetically. 

The first storm to occur in a year would be assigned a name/beginning with A, and so on. 
Before the end of the 1900s, forecasters used male names for Storms forming in the southern 
hemisphere. 

Since 1953, storms in the Caribbean Sea, Gulf of Mexico and the North Atlantic have 
been named from lists drawn up by the National Hurricane Center. They are now maintained and 
updated by an international committee of he WMO. 

The original list featured only women's names and in 1979, men's names were introduced 
-and now they alternate each year. Six lists are used in rotation, so the list for 2016 will be used 
again in 2022. 

Caribbean Sea, Gulf of Mexico and the North Atlantic 


— 2017 ——— 2018 ——— . 
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How is the strength of hurricanes ranked? 
Hurricane Irma is a Categorv 5 storm : 
In brief | How tropical cyclones are ranked 
The Saffir-Simpson Hurricane Wind Scale is used to rank tropical cyclone wind strength 
arts of the world. y 














j Damage to roots and gutters. Large branches will | 


1 74 to 95 mph à 2 
| snap. Extensive damage to power lines and poles 

96 to 110 mph Major damage to roofs. Shallow-rooted trees will be | 

snapped or uprooted. Near-total power loss | 

Major damage to homes. Trees will be snapped or | 

uprooted, blocking roads. Electricity and water | 


unavailable 
Severe damage to homes. Most trees will be snapped | 


or uprooted and power poles downed. Most of the 
area uninhabitable 

Catastrophic damage to homes. Most of the area will 
be uninhabitable for weeks or months 





















3 111 to 129 mph 













130 to 156 mph 


157 mph + 


Effects of hurricanes 

[he effects of hurricanes can be grouped into two: weather and economic. 

Impact on the weather 

Storm Surge ; 
Hurricanes bring about storm surges. The powerful spiral wind action carries water a 

couple of feet high and lashes ít ashore. This can destroy structures and items very close to the 
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; M x Hng 
shore. Storm surges arc the main causes of the food" they bring. | 
What is a Storm surge: This ts a r6 in the ocean's water evel as a result Of extreme 


winds blowing over the seats surface. Water levels ean cese Ji to 15 feet and a lot more, As 
the storm makes a landfall, the hiph seat level brings water inland, causing major flooding 


nnd destruction. 


Vloods "E fer the hurri hei : 
llurricanes carry à lol af rains with it and even alter the hurricane has subsided, it ma 


continue to rain. This causes n Vot of Hoods and brings about other types of destructive results, 


Winds 
Houses, cars. Faris, 
that come with hurricanes. 


Impact on the economic 
Anviune there às a disaster cnuscd by a natural phenomenon like hurricanes. floods and 


l'ires, there is extensive dimnpge 10 property. Peoples" livelihoods are wiped away and mny take 
many yeurs to get things together again, In many cases, there are fatalities and entire communilicy 


and many other structures Are blown away by the powerful winds 


are severely allected. 

People may be forced (o stay home for so long and businesses suffer as a result. 

in addition to that, the state (or governments) spend huge amounts of resources in 
preparation for these @ecurrences, Emergency work and rebuilding of infrastructure cost the city q 
lot of money. His known that hurricane Sandy caused about 50 billion USD worth of damage t9 
the people of the United States of America. 

Deadliest tropical cyclones in Pakistan 

Cyclones mostly hit the Sindh coast than the Balochistan coast in Pakistan. During the 
inst 100 years » number of cyclonic storms have struck Pakistan's costal af€as.\The ycars 
involved were 1895, 1902, 1907, 1944, 1948, 1964, 1985. 1999, 2007 and 2010. 

Cyclones that effect Pakistan lose much of their intensity by the time theyreach country's 
constlinc, Following are the deadliest cyclones in Pakistan's history, these" cyclones caused 
fatalities greater than 100. 

1965 Karachi cyclone 

Not much is known about this cyclone but it is the deadlicst trópical storm in the history 

of Pakistan as it caused 10,000 casualties in Karachi on 15 December, 
Cyclone 2A 1999 

This cyclone is the strongest and most intense ‘cyclone in the history of Pakistan. A 

category 3 hurricane, it killed 6200 people 4n Ahe*Country and made landfall in Shah 
Bandar at peak intensity on 20 May near Kurachicity in Sindh province. 

Cyclone Yemyin 
It killed 200 people alone in Karachi City en 23 June duc to heavy rainfall and intense 
windstorms of 70 mph. It made landfall near the towns of Ormara und Pasni in the 
Balochistan province on 26 June Where it killed 300 people, Overall it killed 730 people 
and affected the lives of 2 milliou people in Pakistan making it the third deadliest cyclone 
in the history of the country. 
1993 Pak-Indo cyclone 

A category 1 hurricane, it weakened over the sea near Sindh-Gujarat border due to high 
wind shear. However it@aused massive rainfall and flooding in Karachi but Thatta and 


AJ aC UInny 







padin districts were the worst afi 
some 200,000 others. 
Indus valley cyclone 
1964 lt made landfall in Tharparkar ‘ 
June. [lowever it caused a 


t district in c: 
cat 3 rict : 
ople and left some 400,000 loss of life and In Sindh province in Pakistan on 12 


» r : i 
people homeless, Property in the province. ft killed 450 


‘cal 
pop oie | i 

T rropical cyclones passing over the northe 

coun tHe 

(man 


organi 
and Ar 
he name 


s in e 

nd Thailand. “Che process only began j 

7ation agrecd In principle to allow them to n 
a 


Eyeled e ee names. There are six 
ar with the peo tothe I he names are picked from 
Re sine a tving in the region. India has so 
en oan har, Megh, Sagar and Vayu 

Ccan tropical cyclone names Z 


this płe-desig 


fa List of Northern Indian 



















. and cold fronts slide against ong. another, 
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The Mid-Latitude Cyclone 
Cyclones can be the mast intense storms on Earth. A cyclone is a system of winds 
rotating counterclockwise in the Northern Hemisphere around a low pressure center. The swirling 
air rises and cools, creating clouds and precipitation. z 
Mid-latitude cyclones form at the polar front when the temperature difference between 
two air masses is large. These air masses blow past each other in opposite directions. Coriolis 
effect deflects winds to the right in the Northern Hemisphere, causing the winds to strike the 
polar front at an angle. Warm and cold fronts form next to each other, Most winter storms in the 


middle latitudes. including most of the United States and Europe. are caused by mid-latitude 


exciones 


— Direction of Storm Movement eumd 





The warm air at the cold front rises and creates a low pressure cella Wifids rush into the 
low pressure and creaic a rising column of air. The air twists, rotating couriterelockwise in the 
Northem Hemisphere and clockwise in the Southern Hemisphere. Since the rising air is moist, 


rain or snow falls. 
Mid-latitude cyclones form in winter in the mid-latitudes dnd. move eastward with the 


westerly winds. These two- to five-day storms can reach 1,000 192,500 km (625 to 1,600 miles) 
in diameter and produce winds up to 125 km (75 miles) per hout, 
The Stages of Mid-Latitude Cyclones 

[n the early 1900s, Norwegian meteorologists.deweloped the first models for the life cycle 
of mid-latitude cyclones. Also known as wave cyclones, extra-tropical cyclones or baroclinic 
storms. mid-latitude cyclones tend to form between 30 degrees and 50 degrees of latitude during 
the winter months and develop into massive, ‘spiraling storms that can grow up lo approximately 


1,000 miles wide. 
Cyclogenesis 

During the initial stage of the’cyeclone’s life cycle, also known as cyclogenesis. a 
boundary separates opposing fronts, of e6ld and warm air. When an upper-level disturbance 


moves over the front, it causes a wave To form. Cyclonic shear begins to occur when the warm 
generating the spinning motion characteristic of 





yr oc - == TIS stERINY 






m Precipita 
tion, which i 
` y ji 
Padt ~ stag " ich is heaviest near the 
nf ure vo the cyclone’s mature stage, the 
y pur os the Space left behind by the MP 
. AN 


ormed dur; 
bold ipis the initial phase grows 
» 4nd the organization of both de 


e + cl E : à : 

ve ind are strongest about éightmiles 

"UO 7» Stage 

ao Suded SU atitude cyefoné? 

peu de pe mid-latitude “Sg gS 
In isnt d 


above ground, ler of the wave, and the 


Bee id ait imits)path. This acti ace th . 
ont. e the co Tatsjpath. This action € cold air a "mne 
Í v loop, which is narrower MEA f head of it, it shifts up and 


1 = - R 

"LL h lifting force caused by the interaction be IS Cuts off the suppl ; 

siran is A ence an d u plift mechanisms cause Fo du th pply of warm moist 

phe :aduallv stabilizes. > 

yt i ; 

vite ence between AN and Mid-Latitude Cyc} 

S s Hurricane? "s Noi iege that originate in the opis oe i 
averaged OY MLC ninute period) greater than 74mph Ó SUUNA winds PIT 
latitude cyclone (MLC) is a larger storm that forms in the nike the other hand. a mid- 

, Both of these cong systems get their fuel in very different i nó gh latitudes. 

energy from the warm waters of the tropics from the late ke A hurricane gets its 
technical speak; latent heat is the amount of en nt heat of condensation. In 


phase of matter to another. For example, the tare EE I iato 

e Bao e wat i 
steam (a liquid to a gas). MLC's derive their bod e i a ic 
perature 


changes, such as a cold front passing over an 

E . s Bre , C i 

hurricane, there is a centralized column of air fai ie ub ber at croas Seem Ora 
upwards. Thus, hurricanes are also known as susc Eur ie queue e 
cold-core lows that will intensify with increasing height i a ee 

a A hurricane usually contains an eye, which i here: sinki 

Logs ele > is where sinkine air oc 

sometimes clear skies in the eye itself). In contrast, MLC's lave Ee 
Hurricane winds are the strongest at the surface, whereas the strongest winds roduced by 
an MLC are aloft, typically found in the jet stream. í , 

« Other differences can be seen on a surface chart; the more isobars (lines of equal 
Jeu d greater the change in pressure (pressure gradient) and the faster the winds 
i 7 _ Also, hurricanes do not have the fronts (warm and cold) that are signature of an 

a The similarity between these two types of storms; both are surface areas of low pressure 
with winds moving in a counter-clockwise direction (if you are in the northem 
hemisphere). 

s tiis of hemispheres, you can have an MLC in the southern hemisphere but a 

urricane is solely a northern hemisphere storm (called a hurricane in the Atlantic, 

Caribbean, central and northeastern Pacific). In the northwestern Pacific, we end up with 
8 typhoon, and in the Bay of Bengal (Indian Ocean) or the Arabian Sea...a cyclone. 
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What is a Tornado? 

Tornadoes. are violem storms that strike as a powerful rotating mixture of wind ang 
thunderstorm clouds, extending from the clouds to the ground in a funnel shape, They are known to he 
the most powerful and destructive atmospheric generated Tree 1 PUES 
Fhenómsna (wind systems), and are en Saas in the E How do tornadoes form? — 
USA, particularly from the middle belt extending to the lornadoes are formed when the 

center of a big storm cloud stàarts.to 


cast coast. 

Every year, there is an average of 800 tornadoes | rotate. As it forms, it “extends 
that hit various parts of the USA. Even though many of | downwards until it hits the ground. 
them are very mild and could be seen as just strong winds, there has been a few tommadoés that have 


been very devastating and flattened many homes. schools and structures along its path, 
Tornado incidents are distributed all year FUJITAXFGOGEESPÀ 
; y J =F k TAG T LEY cam 
through, forming particularly in late spring (March), Mis 3 kCGO-GPESPAH 
with the most incidents occurring in the summer (May A scale based on the SEVERI'LY and 
and June), and reducing in numbers and strengths in the DAMAGE the TORNADO made 
tall. 


Tornado features: 
Tornadoes occur usually during the daytimé, , from mid-afternoon till about early 


evening. Their movement is usually from the southwest: amem rie aT 
to the northeast. Sometimes they move in any direction, | "nDamafefrom-m-EEFEt(ornadox 
Moderate Damage, broken windows, 


and in the general path of the thunderstorm, "Lhe 
spinning winds cover an area of about 300 — 400 | loss of exterior doors, scratched roof 


yards, and can travel on a path for about 5 miles (some 
tornadoes travel for over 80 miles), at a speed of about 5 — 60mph. 

Sometimes tornadoes develop^in a\yery short gm presser mes KA vada 
; s : i a Damage from aks tornado® 
time frame, leaving very little lead uifrie.for warning and np mage fron SEES ‘nado 
preparation. aoe ee ds flying, houses 
How do Tornadoes form? estroyed, lots of deformation, 


















































This question is onethat Jas not been a bit uncertain among people who study weather, 
storms (Supercéll tormádoes are more powerful than 


but here is an expldnafion, that many believe is the 
closest possible cause-of tornadoes. 
Tornadoes are Simply borne out of supercell | Usually a tornadocs color matches the 
color of the ground. | 
those that do uot«cóme from supercells). A supercell Ó 
storm is a/fhuhderstorm characterized by powerful updrafts. Example of non-supercell tornadoes 
are gustuadoes’ and ‘/andspouts’. 
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w they form: — 
at this illustration ahd find the notes on NeXt pag 
e. rs | 


is ho 
He, jook 
a 


yake ê 





Like all winds and storms, tornadoes begin when the sun heats up the surface of the 
ts the colder, heavier air above tt. 


less heavy air begins to rise, it mee 
ke it even easier to set them off. A wind shear is when two winds 


eds above the ground blow together in a location. — 
pin and roll over the slower wind. As X rolls on, it 


Step 1: 
land. As the warm, 
Note that wind shears ma 
| at different levels and spe 
| Step 2: The faster moving air begins to s 
gathers pace and grow in size. 
Step 3: At this stage, it is an invisible, 
As the winds continue to a up, $ ed 
inning winds vertically upward, causing an upera^. z 
Step 4: With more anal ci rising, the spinning air encounters more updraft. The winds 
spin faster, vertically upwards, and gains more momentum, n 
Step 5: At this stage, the spinning winds, creates a vortex and t 


to fuel itself. 


linder. 


horizontal wind spinning and rolling like a cy 
es the 


stronger and more powerful warm air fore 


e wind has enough energy 
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Step 6: The tornado is fully formed new and moving 3n the direction of the thunderstorm 
winds. When the pointed part of the tornade touched the ground from the cloud, it is Often 


relerred to as ‘touch down’ As (d moves tb rips Of dunys al nig tts patch, 


Tornadoes in Pakistan 
Foriadoes are highly unceunnn in Pakistan, they moss occur during the spring SCAsiig 

that is March and April usnuliy when a Western Disturbance starts effecting the northern PANS ny 
the country [tis also specutated that eseles of tornado years may be correlated to the periods af 
reduced tropical eyelone activity Following isa Hst of tornndocs which strack the country, 

* On 10 March 1981. à killer tornado killed some $6 people und injured 600 People jn 
Gujranwala and Shieikhupuri districts of Punjab province, 
On 10 Mareh 1985, a tornado killed [8 people in the northern areas of the country, 
© n 1995, hundred people were reported to have been killed by a tornado in Pakistan 

On 28 Mareh 2001, a killer tornado killed [0 people and injured seme 100 people in 
Chik Mistan vitage near Bhalwal area in Punjab province, The torondo had Sur lice 
winds preater than 275 ipli I oproeted electrie poles and bill boards in the area, 


On (2 October 2006, a toroido formed dear Rawalpindi in Punjab. 
Another Formado lit Narang Mangi near Narowal city in Punjab province hut no relevant 


data is availible about this torimiudo. 
Disaster Risk Management 

Wher a hazard event (cd a et remi, Mood. evelone, earthquake or (umaml enum 
ethers) strikes a Community, triggering the loss of; or haror to life and the destruction or diraye 
ed anfrastructure, i hiphhghts the fact that the soc fet) and its assets are vulnerable, ic. susceptible, 
po the Pupae off hazard events. In the contest of disaster-risk reduction, the disaster Makes the 
tallow Facts eviden 

The penyraplical area where the community is settled is exposed to stich a hazned: 

She society OGrndiudtrg dnelividuals) und its inlristructure, assets and other processes ans well as 


services which esperiemced damage er destruction = are vulimrable, 


Disaster Risk 

According to the terminology of UNISDR, dísuster-rish is defined us “the potential loss 
of life, injury, oc destroyed or damaged. assets which could occur ban systen society or n 
vemmunify H1 4 pecile period of time, determmed probabilistieallS asa. function of hazard, 
exposure, and capiciy", In the technical sense, 1 is defined in ternis At the combination of three 
lenis taza expesure and vulnerability. 

Hor instance, when a senlement is estiblislied on Hie Shoresoaf à river, by carrying out à 
iy drautic analysis, hydrolopists can identify and charactecisedieslood hazard. According to the 
LNISDK delinition, a “hazard is characterised by i blio Titensity or magnitude, Irequeney 
and probability’. In. some countries, such hazard areis outline the geographic extent ol Moods 
Which have a 100. year period. of retin, An peepleissers and. inlrastuctute; as well us 
ecosystem. located. inside. the wen, we exposed to Moods. [he degree of damage is then 
cliecacterised by ity volierability, For instance Ahas wir be defined by the physical structure of a 
Inulding, uy well as to include socal and^eecift uie. characteristics of a system. Additionally, 


vulucribility is further characterised by Uieglpietties ol d sociely ty cope with a hazard. 
Definitions and Terminology 
Vlazwd is defined as "i process, phenomenon or human üetivity that may cause loss of 


. 
lile, inary or other health fipuacts, property damage, social und economie disruption or 
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env iponmental degradation’, Haz, ds 
argin and effects Fach hasard ec hatncte 
fresiienev and probability”, z 
: paposure I5 defined as the NI Habion of peonl i 
ca ygt es S nns lanvible human nssety an vite aaah! Housing posductun 
. UNISD Wossiäry "measure 3 CU in Iuzard. Mone arcus 
ihe d A in dan niea 064 eant ee e Spure cum include the pee af iba uuu 
of to í * Combined wih the Specie vulnerabil plac ae 
'rability iint Capra ly 


: posed elements. po j 
VEU Unies q to any particular hazurd to esti 
sociated weit thathizard in the üren of futenesy” eatinate the quantitahve risks 


* 
rized ee quential or combined in their 
y s “location, Intensity orc maynitude, 


ns 19 )4 
vulnerability is Hé lined as “the conditons determi 
Se tie by Physical, social, economic und 


E envireamegtal Hietors or processes Which increase u i I 
commnypily, sasse(s. Of systems to (he impacts s susceptibility of an. individual, à 
dimebsinnal in Hs. Nature, and next to the four ii ads Vulnerability i5 multb- 
Alude cultural and institutional (actors E HACHMONS above, seme authors nlso 
™ and construction of buildings amples Include, bur are not Visited to, poor 
dest "issu ae Ins, inadequate Prelectión of assets, lack of public 
information. amd. awareness, heh levels of poverty amd educi united. official 
recognition of risks and preparedness Mesures, disreyard fia ae ae Nu bud 
management or weak institutions, and poverunnce (ey. including corru ian elc PEE 

p Disuster-risk Reduction "Is aimed at Preventing new and due bw disaster risk 
and managing residual risk, all of whieh contribute to stren hori alan und 
therefore. to the achievement of swdainable development" The UNISDR definition 
further annotates that “disaster rink reduction is. the policy objective at disaster risk 
management, and its gonls and objectives are defined in disaster risk relucir siralegics 
and plans”. 

a Disaster-risk Reduction strategies and policies define goals and objectives across 
different timescales, with concrete targets, indicators and time frames. 

e Dísnster-risk. Management is the application of disuster risk reduction policies and 
strategies, lo prevent. new disaster risks, reduce existing disaster. risks, and manage 
residual risks, contributing to the strengthening of resilience and reduction of losses, 
Disaster risk management actions can be categorized. into; prospective disuster risk 
management, corrective. disuster risk management and compensatory disaster. risk 
management (okso referred to as residual risk munagement), 

a information management in Disaster-risk Reduction 

s. In recent years, researchers and experts have been developing methods to conduct the 
ussessinient of. hazards, vulnerability, and coping enpucities; as well as techniques to 
combine such ussessinents in order to present them in risk map format. Such maps are 
essential in developing strategies to reduce the level of existing risks, and as a way tà 
avoid a generation of new risks due to underlying social and economic risk drivers. 


|, The UN and Disaster-risk Reduction | 
Since the beginning of the 1990s, the United Nations has been promoting efforts to 


change the paradigm of disasters, advocating for the incorporation of disaster-risk reduction, 


ellorts worldwide as a way to reduce the effects of natural hazards on vulnerable communities. In 
2015, UNISDR facilitated the negotiations amongst Member States, experts ved ee aes 
organizations: which led to the adoption of the Sendal Framework for Disaster Rts uc 


2015-2030. Between 2015 and 2030, Member States around the world will conduct a variety of 


^ 
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efforts within the context of the four Priority Areas contained in the Sendai Framework, as a 
way to reduce risks with the goal of minimizing losses due to the manifestation of hazards of 
natural origin. The four Priority Areas are; 
Priority 1: Understanding disaster risk: , 
Priority 2: Strengthening disaster risk governance to manage disaster risk; 
Priority 3: Investing in disaster risk reduction for resilience: 
Priority 4: Enhancing disaster preparedness for effective response and to "Build Back 
Better" in recovery. rehabilitation and reconstruction, f 
National Disaster Management Authority (NDMA) Pakistan 
Pakistan faces risk of almost all rypes of natural disasters and multitude of man-made 
hazards. Traditionally the country is vulnerable to wide-ranging hazards like floods, earthquakes, 
landslides, droughts, cyclones, industrial/technical accidents eic. In the recent years, terrorism 
related disasters are causing colossal loss of human life and material. Pakistan, being densely 
populated country with a large percentage living below the peverty line, whenever struck with a 
disaster. suffers heavy loss. : ; 
A repon recently prepared by the National Disaster Management Authority (NDMA) savs 
Pakistan's position on the global climate risk index has climbed up two levels making it the 
eighth on the list of the countries prone to natural and manmade disasters. | 
Pakistan. primarily due to its geographic location and topographical layout, faced extreme 
environmental and climatic challenges. Those challenges gave rise to a multitude of hazards 
which included hydro-meteorological, seismic and manmade 
Pakistan was ranked 10th earlier on global climate risk index and has now upped two levels to 
eighth after Honduras, Myanmar, Haiti. Philippines. Nicaragua, Bangladesh and Vietnam, 
In Pakistan the monsoon rainfall zone had shifted 100 kilometres from cast to west, pang was 
hueelv significant. Some 143 disaster events had been recorded in Pakistan in the pasuzo years, 
eh caused losses of 3.931.4 million dollars which equalled 0./pe of GDP. Pakástà/ ratio of 
s population was calculated at 0.32. 
andi Ms Mb October 8, 2005 earthquake that rocked decis NOS for a single. 
pea ili and reconstruct damaged areas became an urgent 
compe ed e ER this need. intfoduced the National 


need of the hour. The Government of Pakistan, in realization of 
2007 which effectively became\a law in 2010 under the 


Disaster Management Ordinance mea a 
National Disaster Management Act. NDMA acts as a coordination and monitoring agency for 
relief efforts between and among armed forces, civilian resouc agéncies, emergency teams and 
United Nations. 
As mentioned in the opening lines, NDMA 
calamity in an affected area, arising from natural OF 
results in a substantial loss of life or human suffering or 
(Ref: Section 2 (b) in NDMA Act 2010). Whereas “disaster management” has been defined as, 
“managing the complete disaster spectrum, including (1) preparedness; (fi) response; (ti) recovery 
and rehabilitation; and (1v) reconstruction” (Ref. Section 2 (c) in NDMA Act 2010). 
The NDMC is headed by the, prime/minister while the AJK prime minister, 
the opposition in the National Assembly and Senate, ministers of defence, foreign afl i 
welfare, finance and interior, Ue govemor of KP, all the chief ministers, civil society 


representatives and the chairman NDMA are its members. 


defines "disaster" as "a catastrophe or à 
man-made causes Or by accident w hich 
damage to, and destruction of, property. 


the leaders of 
‘airs, social 


us M SUL 
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1945 Balochistan tsunami On November 28 a massive h 
eartiquake off the Makran 


b : le eni tsunami i ‘ 
death of 4.000 people, The epicentre was 98km rebus, Mr Sea causing the 
| ‘est of the town of Pasni. 


1950 floods An estimated 2.900 peo 
A ple w : 

destroyed leaving, 900.000 people honictess du killed and over 100,000 homes were 
floods in 1950-in Punjab, The worst hit Was SESS the monsoon season and resulting 
flooded. city of Lahore where the Ravi River 
1970 East Pakistan cyclone A tropical eyel 

(Bangladesh) on November 12, 1970. It was die d struck the former East Pakistan 
East Bengal that left around 500,000 people re eadliest cyclone ever recorded in 
suge that flaaded inuch-oF the tow p s Darty as a result of the storm 
]974 Hunza earthquake On December 28. 1974. a e Ganges delta. 

Swat, Hunza and Hazara areas in north 1%, a 0.2 Richter scale earthquake hit 

oa em Pakistan. About 5.5 s 
17.000 were injured and 97,000 were affected, La dsti ut 5.300 people were killed, 
to the diimage. Most of the destruction te ndsiides and rock falls contributed 
160km north of Islamabad. around the village of Paran about 
2000 drought At least 1.2 million i 
3 people i A 

and over 100 died, mostly because of UL ne were affected by drought 
of the worst hit areas was the town of Nushki close to eee perished. One 
2005 Kashinir Quake On October 8, 2005, a 7.6 Richt eee 
Kashmir region and parts of north- T er scale quake struck the 

north-western Pakistan. At least 7 

killed and more than 3.3 milli ! seg E Oe dace 
eee .2 million were made homeless. The worst affected are 
included Neelum Valley and Bagh district in AJK and Mansehra divisi The 
collapse of a high rise apartment building in Islamabad also killed scores oe 
2007 Cyclone Yemyin At least 730 people died as a result of flash floods triggered 
by Cyclone Yemyin, which struck coastal areas of Sindh and Balochi e 
July 2007. Some 350,000 people were displaced, 1.5 million were affi " $ i 
than two million livestock perished. SES E 
n Hunza Lake Disaster A landslide in January 2010 at Attabad village in the 
or Valley killed 20 people which led to around 40 houses sliding into the Hunza 
iud Debris from the landslide caused the river to dam, leading to the formation of a 
nion lake which threatened to flood downstream areas. Some 20,000 were forced to 
cave their homes by June. The lake is still there, having washed away a sizable 
ds of the Karakoram Highway and several houses. 

akistan Floods 2010 In the worst ever floods that affected the whole of Pakistan 
around 2,000 people lost their lives and over 20 million were affected. Pakistan 
sought international help as the country was unable to cope with the catastrophe on 


its own, 


| 
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ENERGY 


RESOURCES 


Energy Resources 





f nergy is the capacity of n physical system fo perform work, Energy exists in several 
forms such. at heal, kinetic or mechanical energy, light, potential energy, clectrienl, ar other 
ferens The 51 unit of energy is the joule (J) or newton meter (N * m), The joule is also the SI 
unit of work. 

Difference between Energy and Power 

In physics, energy m defined ny the amount of work that can he performed by force, 

whetens pewer is defined ns io rate at which work is performed 


| nergy Power 
f Key difference; Energy is the capacity for Power, is the rate 
| doing work, Iis tbe measure it which energy is 
of how much fucili is used or 

contaned within something, consuined, It. is 

of how much work can it the rate at which 
accomplish [ois the amount the work is 

ol power consumed in necomplíshed. 

tccomplishing work. | sent üWly power 

in Use energy used 
over VAS) 

| watts Goule second 
Energy. is the capmaty to do work, | Power thé rate at which 
Loergy is power Integrated over ume, workin done, or energy. is 
Lrasnutted 


Unit: joues — wonti nccends 
bpefinitinni 


D gd EGIEDG a a NNEEE 4 


inte €or energy- like heat in an oven or light (rog 
, Y 
jut Energy 





desc 3 


Vsample: | defi a 100 W light bulh on for M0 days, 
which rained my electric bill by 72 kWh 


Ocbbhowatl Trees) 


=>. -— 


Arcata batery enn. provide 
500 amps at 12 volts, whieh 


y equals OKW of power. 


Forms of Energy (CSS 2011) 
huergy comes i wir basti firins potential and kinethi 

Potentivl Energy ip any 1ypc. of stored? energy; I ont shown through movement 
letentint energy can he chemicul, nuclear, géayitutiatul, or mechanical 

Kinetic Vnergy iè the energy oll Biowernients. the motion of objects (Dom people to 
planeta), the vibrations. of miona by ^ouud waves or in thermal energy (heit), the 
Hheitromagaetles enemy of the merane or lli waves, and the motion al elections. n 
eieetebeity 
| noli Form of energy ean be uansfororesdbLfnta wy OF the other forms, Int energy. isnt destroyed or 
rented, Linsen of energy can alvqpys be necounted for by «mall tíaustorimitions to other (y pes ol 


"à 
- x 





—Ü — - 
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y, like sound De del Rower Plants oq Ver Potential incti 
qcctrric Y 8 type etie energy, and lcetricity in turn fe i si bes hin d 
end ) be converted back into other 
kin pisa aner Al m espace that a fast moviny stone can break ind 
alin water aT nosti iilos | © pi alr can rotate windmills and cope! alhors Wall 
i xamples, Uie. 7 | by mo: p Sss nergy. Work is done by the body i ion. Thi 
of energy possessed | y AQ NE objects, is known as kinetic ener : di 
Kinetic energy is (X9 m ENCTRY possessed by an obec by virtue of its moti 
Kinetic EneTRY is bi d the letter "I", All moving objects sone chic kasti. a 
"aec Energy Fonmala | | 
fine Kinetic energy ofan object i.e. 
Kinetic Energy = Vhe work done to set the obje 


‘ | ct in motion from rest at a specified 
velocity. — Ci ; i 

` Kee Energy ^ Change in the velocity of ihe object tinder motion of a different 
Velocity. 


Let us consider, an object of mass ‘m? is nt re 

ayar 'v! within a ume *t". lhe distance *s* move 
"Aenverage velocity and time, 
N Distance S ** Average Velocity * time, 
In other words, 
y = p02 * tm v2, 
The force F required to set the object in motion as per above 
poma vt 
Hence, the work W done for this motion is 
W e Fn mv v2 
= 12 mv? 

Ay per te ae ii n of kinetic energy, this is the kinetic energy E acquired by the object 

fo P2 mv* 

This is called as the Kinetic Energy Equation also called kinetic energy formula. 
Potential Energy 

Water stored in a reservoir is capable of rotating turbines, which are kept at a lower level 
je; water stored i d reservoir possesses energy. 

Fhe Potential Energy definition of an object is better explained as the energy acquired by 
i by virtue of is position und an energy which is readily available for use. A potential energy in 
in object ereated by the work done by a force on it. 
Thus potential energy can be defined as: 

An energy acquired by an object by virtue of ils position is called its potential energy. 

Formula of Potential energy, is P.L 5 mph 

Where m = mass of the body, 

liis the height attaiued due to the body's displacement and 

g is the acceleration due to gravity which is constant on earth. 
. Potential energy Formula helps to ealeulate the mass, height or potential energy if any ol 
We vo quantities are given, lis expressed in Joules. 


Stand given an acceleration *a* to sel a 
d by the object in that time is the product 


condition is given by, 


Mm 
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Radiant Energy is eleciromagne(ie. energy 
that travels in transverse waves. Radian, 
biomass, petroleum, natural gas. and coal are energy includes visible e x-rays. gamma | 
examples of stored chemical energy. | rays and radio waves. "IE M seam type of 
Chemical energy is converted to thermal | radiant energy. Sunshine i5 T fant energy, 
energy when we burn wood in a fireplace or | which provides the fuel and warmth thar 
burn gasoline in a car's engine = _j_make life on Earth possible. Cc 
Mechanical Energy is energy stored in | Thermal Energy or heat is the vibration and 
objects by tension. Compressed springs and movement of the atoms and molecules within 
stretched. rubber bands are examples of | substances. As an object Is heated up, its 
i molecules move and collide faster, 


stored mechanical energy atoms anc 





is energy stored in the 
bonds of atoms and molecules. Batteries. 


Chemical Energy 












































Geothermal energy is the thermal energy in 


the Earth —— ES 
Nuclcar Energy is energy stored in the | Motion Energy is energy stored in the 
— the energy that holds | movement of objects. The faster they move, 

the more energy is stored. It takes energy to 


nucleus of an atom ; 
the nucleus together. Very large amounts 0l | 
hen the nuclei are | get an object moving, and energy is released 


energy can be released w 

combined or split apart. Nuclear power | when an object slows down. Wind is an 
plants split the nuclei of uranium atoms in a example of motion cnergy. A dramatic 
process called fission. The sun combines the | example of motion is a car crash, when the 
nuclei of hydrogen atoms in a process called | car comes to a total stop and releases all its 
fusion. motion energy at once in an uncontrolfed 

o 4 instant ` 

Gravitational Energy is energy Stored in an | Sound is the movement of energy ‘through 
object's height. The higher and heavier the | substances in longitudinal 
object, the more gravitational energy is (compression/rarefactian) waves, “Sound is 
stored, When you ride a bicycle down a | produced when a force causes an object or 
steep hill and pick up speed, the gravitational substance to vibrate — “he energy is 
energy is being converted to motion energy. transferred through the^substance in a wave, 
Hydropower is another example of | Typically, the energy in, sound is far less than 
gravitational energy, where the dam "piles" | other forms of enefgy 


up water from a river into a reservoir. 

















Electrica Energy’ is delivered by tiny 
charged particles called electrons, typically 
moving" through a wire. Lightning is an 
example ðf electrical energy in nature, so 
powerful that it is not confined to a wire 
Energv and Potential Energy 


otentis! Energy mamma 
Definition: i in z 


The energy of a body or a system with | object or system 
respect to the motion of the body. or of the | configuration. | 
articles in the system. 





Kinetic - 


— —— 












Difference between 















F à Potential —— ——À E - 
nergy of an abject ts relative Lenn energy is not relative to the 
ee and stationary objects in ity | nment of an object. 


E. — environ ment: 









a ———— — 


cea bility? 
fer! can be transferred from-one 
another, say, in collisinns. 

WZLILL GL 
Vater at the top of a waterfall, before the 
precipice, 


Joule (J) 


—— 


Height or distance and mass 


cermin’ g 
d jyelocity * » rv 
Spe — and its Conservation 


gner Thé con 


otal e nor mass can be created or destroyed in any physical or chemical process. 

petu Albert Einstein pointed out that matter and energy are the same thing, and matter can be 
jve d to energy. Thus, if energy is being "produced" in a nuclear reaction, although the total 
co d amount of energy iS increasing, but since the calculated amount of mass is decreasing 
and energy are the same thing, therefore the total energy of the system can be regarded 


aw of conservation of energy and the law of conservation of matter were 
the law of conservation of matter and energy. Note that the term "Law of 
implies the law of conservation of matter and energy 


Types of Energy Sources 

c energy sources have been split into three categories: fossil fuels, renewable sources, 
and nuclear sources- The fossil fuels covered here are coal, petroleum, and natural gas. The 
renewable energy Sources are solar, wind, hydroelectric, biomass, and geothermal power, The 


nuclear-powered sources are fission and fusion. 


Fossil Fuels 
fuels have been a widely used source of energy every since the Industrial 


Fossil 
olution just before the dawn of the 20th century. 
The theory behind fossil fuels is actually quite simple. Burning, coal, natural gas. and 
leum releases energy stored in the fuel as heat. The energy contained by the fuels is derived 


fuel can be used by us in several ways. 
y burn a great deal of very pure 
d to directly heat a system. Some people make 
bustion of fossil fucls can also be used 
from the boiling water spins 


t. 
constan 
" Thus, the ! 


to form 


^ mbined, 
co of energy" 


conservation 


Th 


Rev 


petro 
from the energy of the sun 


The heat that is recovere 
Industrial processes that require extremely high t 
coal known as "coke" and use the energy release 
use of clean burning natural gas to heat their homes. Com 
to generate electricity; the fuel is burned to heat water, and the steam 


lurbines that power a generator, thereby manufacturing electricity 


d upon combustion of the 
emperatures ma 


- 
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Coal MSS 
About 300 million years ago. enormous ferns and other prehistoric plants and animaj, 
were common on the swamp-like carth. When those plants and animals died and fell to the 


pround, they were covered with water and they slowly decomposed. As decomposition took plac; 
in the absence of oxvgen, much of the hydrogen content of the matter was eroded away, leaving i 
material rich in carbon. The material was compressed over the years by sand and dirt, leaving the 
form of carbon known as coal. Coal can be burned to provide a source of heat that can be used fy, 
heatine homes or for industrial processes including generating electricity. Coal can also þe 
pasified by heating it in an oxygen free atmosphere. The “coal-gas” produced in this way can also 
be bumed to provide a source of heat. As decamposition took place in the absence of oxygen, 
much of the hydrogen content of the matter was eroded away, leaving a material rich in tarhon, 
The material was compressed over the years by sand and dirt, leaving the form of carbon known 
as coal. The theory that fossil fuels formed from the fossilized remains of dead plants by exposure 
to heat and pressure in the Earth's crust over millions of years was first introduced by Georg 
Agricola in 1556 and later by Mikhail Lomonosov in the 18th century. 

The nature of coal is such that the higher the carbon content, the more cleanly and 
brilliantly the coal burns. Thus "peat", which is the state of the decomposing plants before being 
compressed, is a weak, impure substance. The other states of coal, from lowest carbon content to 
highest. are "lignite." bituminous coal, and anthracite coal. If the coal is heated and compressed 
even more, the result is “graphite,” almost completely pure carbon. 

Nearly all the different forms of coal are used in some way or another, For instance, peat 
has been used for burning in furnaces. whereas bituminous coal is used extensively for the 
generation of electricity, "Coke," a very pure form of coal with a high heat content is used 
primarily in the steel industry, where high temperatures are required, 

Natural Gas 

Natural gas is almost always found with deposits of petroleum oilyWhen the oil is 
pumped from oil wells, the natural gas is also recovered. Wells with only naturahgas also exist. 
Natural gas can be burned to provide a source of heat; it can also be uscd as a uel for internal 
combustion engines and combustion turbines. Compressed Natural Gas (CNG) vehicles are 
becoming more popular and most of the new electricity generation power plants use natural gas 
as their main fuel. 


Petroleum 
Petroleum, or "crude oil," is a liquid fuel that is present im various locations throughout 


the world. It has many uses, from the generation of eleetrícity.to the manufacture of medicines, 


plastics, and other commercial items. Much like coal. petroleum is formed from the remains of 


biodegraded organic material. When animals that lived in the sea millions of years ago died 
underwater, their remains were gradually covered (by layers of very fine dirt known as "silt" on 
the ocean floor. Then, as the years passed, presSure from the layers built up and compressed the 
organic material, forming the oil. 

Petroleum has many different "viscosities," or thicknesses. The viscosity depends on the 
amount of gases and solids that are pfesent in'the oil. Often, natural gas is dissolved in the liquid 
and can be extracted for other uses. Petroleum take three main forms: paraffin, asphaltic. and 
mixed-base. These forms are based\upon the chemical makeup of the hydrocarbon-based oil. 
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Renewable Energy 
ble energy is a soci: S201 2008/2013) 
gets is generally d ` ENS 
encrgy © : elincd. ay ene ned cateye GN 
NT replenished on à human Green ey that comes c tr of encrgy sources. 
sontinually scule such as sunlight UB Pape which arc 
: > WING, rain, tides, waves and 


a t. 
p yd ca nad ' 
cot out 16% of global.(indl ehergy consumpti 
g €5 from renewable i 
, " om | € € resources. with 
10% icity. New, renewables (small hydro, a d for heating, and 3.4% from 


loómass. wi 
mass, wind. solar, geothermal, and 


t = turbines have been installed to power 
rite Which power 111 homes. ‘The 
s also acquired 18.000 acres for the 


arcas: electricily generation. hot 
ices: 


S. state of lowa, 40% in the northe : : 
vi eer Some countries get most of their pow el Schleswig Holstein, and ik i 
à á ES x ub S, Including lcelan 
» id Norway (98%), Brazil (86%), Austria (62%), New Zealand (65%), d Sweden 
» Heating. Solar hot water makes an importan ibuti : 
countries, most notably in China, ME Y Ses bonded LR 
Most of these systems are installed on multi-family apartment buildings and As : 
portion of the hot water needs of an estimated 50-60 million households in China 
Worldwide, total installed solar water heating systems meet a portion of the water heating 
needs of over 70 million households. The use of biomass for heating continues to grow as 
well, In Sweden, national use of biomass energy has surpassed that of oil. Direct 
geothermal for heating is also growing rapidly. 
e Transport fuels. Renewable biofuels have contributed to a significant decline in oil 
consumption. in the United States since 2006. The 93 billion liters of biofuels produced 
worldwide in 2009 displaced the equivalent of an estimated 68 billion liters of gasoline. 
equal to about 5% of world gasoline production 
Mainstream Renewable Technologies 
LED Energy 

LEDs are two way semiconductor light source, It can also be called pn junction diode. 
The light-emitting diode (LED) is one of today's most energy-efficient and rapidly-developing 
lighting technologies. Quality LED light bulbs last longer, are more durable, and offer 
comparable or better light quality than other types of lighting. 


3 —— — 


www.urdukutabkhanapk.blogspot.com 








HISM Super General Science & Ability 32 


In 1962 while working for General Electric, Nick Holonyak. Jr., invented the first. visible. 
spectrum LED in the form of red diodes. Pale yellow and green diodes were invented next. A, 
companies continued to improve red diodes and their manufacturing. they began appeariny a; 
indicator lights and calculator displays in the 1970s. The invention of the blue diode in the 1994, 
quickly led to the discovery of white LEDs — researchers simply coated the blue diodes With a 
phosphor to make it appear white. Shortly thereafter. researchers demonstrated white light using 
red. green and blue LEDs. These breakthroughs led to LEDs being used in a variety of 
applications including trafTic lights. flashlights and TVs. 
Wind Power 

Airflows can be used to run wind turbines. Modern utility-scale wind turbines range from 
around 600 kW to 5 MW of rated power. although turbines with rated output of 1.5-3 MW have 
become the most common for commercial use; the power available from the wind is a function of 
the cube of the wind speed. so as wind speed increases, power output increases dramatically up to 
particular turbine. Arcas where winds are stronger and more 
constant, such as offshore and high altitude sites, are preferred locations for wind farms, 
Typical capacity factors are 36-40%, with values at the upper end of the range in particularly 
favourable sites. Globally, the long-term technical potential of wind energy is believed to be [ive 
times total current global energy production, or 40 times current electricity demand, assuming all 
practical barriers needed were overcome. This would require wind turbines to be installed over 
large ureas, particularly in areas of higher wind resources, such as offshore. As offshore wind 
speeds average ~90% greater than that of land, so offshore resources can contribute substantially 


more energy than land stationed turbines. 


Hydropower | 
Energy in water can be harnessed and used. Since water is about 800 times denser than 


air, even a slow flowing stream of water, or moderate sea swell, can yield considérable amounts 
of energy. There are many forms of water cnergy: d 

»  divdrocleciric energy is a term usually reserved for large-scale hydroelectric dams. 
Examples are the Tarbela Dam , Warsak Dam , Mangla Dam etc 

a Micro hydro systems are hydroelectric power installations that typically produce up to 
100 KW of power. They arc often used in water rich arcas as 4 remote-area power 
supply (RAPS). 

a Run-of-the-river hydroclectricity systems derive kinetic "energy from rivers and oceans 
without the creation of a large reservoir. 

a Tidal energy is another form of hydro-power. Tidál-fwer. sometimes also called tidal 
energy. is the form of hydro-power thal converts the energy of tides into electricity. The 
coastline of Pakistan, which is about 1,04 Skaslonp. with dominant features, is the best 
resource for harnessing tidal energy. The world's first large-scale tidal power plant 
(the Rance Tidal Power Station, France) became operational in 1966 


Solar Energy 
Solar energy applies energy fróm the) Sun in the form of solar radiation for heat or to 


the maximum output. for the 


- generate electricity. Solar powered elecificity generation uses either photovoltaics or heat engines 


tconcentrated solar power). A partial li8Wof other solar applications includes space heating and 
codling through solar architecture, daylighting, solar hot water, solar cooking, and high 
temperature process heat fot ididusirial purposes. 

Solar technologies are-Broadly characterized as either passive solar or active solar 
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the way they capture, convert and distri 
E photovoltaic panels and solar ther 
wi i ayes include orienting a building to the sü 
lar fe ight disperst ng properties, and desiginy spaces that n 


butdixolar ener: : ; 
ar energy. Active solar techniques 


use of al Collecturs to ha 


Eram is under development by the 
Sector enerey companies, 
electricity through renewable 


by year l with bio-diesel by year 2015 and 10% by 


energies P eL) 


Biome mass is biological mater ial derived from living. or recently livitve organi 
f biomass for energy this is often used ta mean plant based naloria fer Rea In: the 

D both ahimal and vegetable derived Ditefial. a, Dui Biomass can 
equally Biomass is matter usually thought of as garbage. Some of it is just stuff Iving 

raks, Wee branches, yard clippings, left-over crops, wood chips ard ban die MOM gi 
it 4 mills. it can even include used tires and livestock manure, Meiers ee 
y Using biomass can EE Fines de warming compared to a fossil fuel-powered plant. 
Waits usc and store mind ide c n 32) when they grow, COZ stored in the plant is released 
beo the plant materíal is ume or ccays. By replanting the crops, the new plants can use the 
(02 produced by the burned plants. So using biomass and replanting helps close the carbon 
dioxide cycle. However, if the crops are not replanted, then biomass can emit carbon dioxide that 
will contribute toward global warming. — 
So, the use of biomass can be environmentally friendly because the biomass is reduced, 
recycled and then reused. It is also a renewable resource because plants to make biomass can be 
grown over and over. oe : 

Today, new ways of using biomass are still being discovered. One way is to produce 
ethanol, a liquid alcohol fuel. Ethanol can be used in special types of cars that are made for using 
alcohol fuel instead of gasoline. The alcohol can also be combined with gasoline. This reduces 
eur dependence on oil - a non-renewable fossil fuel. Statistics show that Pakistan possesses 
wemnendous potential for generating renewable energy from biomass.The United Nations 
(ndustrial Development Organization (UNIDO) with funding from Global Environmental Facility 
(GEF) launched a US$1.82 million "Energy Project” with additional funding of US$5.30 million 
as co-finance from the Private sector in Ocotober 2013 
The Project entitled: "Promoting Sustainable Energy Production and Use from Biomass 
n Pakistan" will promote market based adoption of modern biomass Gasification technologies in 
Pakistan for the next four years. The Project will be implemented in partnership with Centre for 
[nergy Systems -National University of Science and Technology, Pakistan Poverty Alleviation 
lund and Small and Medium Enterprise Development Agency, Private sector and Provincial 
nergy Departments. 

Biofuel 

TS ber isa wide range of fuels which are in some way derived from biomass. The term 

siento oo liquid fuels and various biogases. Biofuels are paining increased public and 
ion, driven by factors such as oil price spikes and the need for increased cnergy 
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* security. Biofuel is a gas or liquid fuel made from plant material (biomass), Includes wood, wo, d 
dae, spent sulfite liquors, agricultural Waste 


waste, wood liquors, peat. railroad ties, wood slu 
striw, tires, fish oils, tall oil, sludge waste, waste alcohol, municipal solid waste, landfill pase, 


other waste, and ethanol blended into motor gasoline Biodiesel can be used as a lucl for Vehicle, 
form, but it is usually used as a diesel additive to reduce levels of purticulates, Cürhog 
monoxide, and hydrocarbons from diesel-powered vehicles. Biodiesel is produced from oils di 
fats using transesterificntion and is the most common biofuel in Europe. Pakistan hopes lo 
build anaerobic digesters in rural areas, for the production of Biogas to supplement gas yields 
Pakistan State Oil on July 10, 2009 launched Pakistan's first environment-friendly fuel ~ tig 


in its pure 


Gasoline - in Karachi, Lahore and [Islamabad 


Geothermal Energy 

Hot water and steam from deep underground can be used to drive turbines: this is calleg 
peothermal energy, Several types of rock contain radioactive substances such as uranium, 
Radioactive decay of these substances releases heal energy, which warms up the rocks, |n 
volcanic arcas, the racks may heat water so that it rises to the surface naturally as hot water ang 
steam, Here the steam can be used to drive turbines and electricity generators. 

Geothermal power station exists in places such as Icehimd, California and Italy 

In some places, the rocks are hot, but no hot water or steam rises to the surface. [n this 
situation, deep wells can be drilled down to the hot rocks and cold water pumped down. The 
water runs through fractures in the rocks and is heated up. It returns to the surface as hot water 
and steam, where its energy can be used to drive turbines and clectricity generators, ; 


Advantages 
Geothermal energy isa renewable energy resource and there are no fucl costs. No 


harmful polluting gases are produced. 
Disadvantages 
Most parts of the world do not have suitable areas where geothermal energy can be 


exploited. 
Why is Renewable Energy Important for the Future of Our Sóciety? 


There are several important reasons that make renewable energy extremely important for 
the future of our society. Renewable energy still has a long way to go in order to replace fossil 
fuels and become primary source of energy consumption but things have been lately definitely 
moving in the right direction. But let us focus here about the future impact of renewable energy 


on our society. 
Positive environmental impact is certainly one of the(mest important reasons. Fossil fuels 


when burn, create harmful greenhouse gas emissions and.our planet is already feeling the impact 
of climate change. By using renewable energy instead of«fossil fuels we would significantly 
decrease the current levels of greenhouse gas émissions, and this would have positive 


environmental impact for our entire planet. 

Renewable energy is not all about environment as it can also give strong boost to our 
economy in form of new jobs. The numbef of. people employed within the renewable energy 
industry is rapidly growing, giving many countries an excellent option to boost their economics in 
this post-recession period. 

Renewable energy can improve our encrgy security by reducing the need for foreign oil 
import. The global oil market has"been characterized by extremely volatile prices and our 
dependence on oil continues to grow; By switching to renewable energy and using more domestic 


| 
| 


COE e — 
a a 


|] 





y portip: ; ; 
and energy independence A reign oil we would drastically improve our 
PORO mention the fict that our money would stay 


that € 
depe” Renewable energy (eelmologits (ie. Solar, Wind. Bila. bivdes, Oaa 
uch are clean BOUIEES of energy Ihat have a much foy one re XCTO, Jocan and ifydragen ang 
[uc -hnologies. Fár.countfies like Pakis l Ver environmental impact than conventional 
pm f 80 millions), the importance of cl a M natural resources anil with a population 
fact of limited hydro Potential and conflicting Giinüsar are m He palate oio : 
of water pene bibas E # growing disparity between ae DUE sed 
m b e Sron. Ime, further poses threat to our long (erm survivability and 
Only wind usi dar in fact has capacity to collectively produce over 150,000 MW 
of clectrieity 1n Pakistan (even 140,000 MW is possible in Sindli) according to recent USAID 
report, Pre-requisite for produc ing and utilizing wind energy is the availability of nécessüiry wind 
gpead. An average acceptable wind speed in most parts of the world lies from 6.2 — 6.9 m/s (fair 
ctuegory) and 7.0 — 7.4 m/s (good category). Interestingly, wind speed in some parts of Pakis 
Sindh corridor, Baluchistan and some northe j n ixl eese deca 
hse ! r areas) touches even excellent category of 
wind speed (4e. more than 7.4 m/s). While the first 5,0 MW wind project is just inau urated in 
Jhimpir. several such micro projects are needed to fully exploit the trac orem SA wind 
energy generation capacity. Due to more favorable climatic conditions in Pakistan, solar PV 
yssesses almost infinite potential on the other hand to generate electricity in Pakistan Leveled 
cost of electricity generation from different sources of energy as of today (From "US De miles 
of Energy Estimates 2012" published ín unnual Energy Outlook) are 9.96 for inka coal 
6.87 for natural gas, 11.2 for nuclear, 9.96 for geothermal, 9.0 for biomass. 9.6 for onshore wind. 
15.6 for solar PV, and 8.9 for hydro in Cents/kWh. The experts forecast a large expansion of the 
amount of installed solar power, increasing more than 10 times over the decade from 2010 to 
2020, an expansion that will continue al a similar rate until 2025. Fortunately, there is a lot of 
availability of empty land in the country side in Pakistan where such initiatives are potentially, 


economically and technologically feasible, 
Difference between Renewable and Non-renewable Resources (CSS 2013) 


> -ennem 
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Non-renewable resources are those which are 
used only for a limited time and rate. : 
Non-renewable resources have a lower rate 
of decomposition than the rate of 
ELI. 01. ae 
Non-renewable energy generally refers to 
energy collected from fossil fuels. Fossil 
fuels are fuels derived from the 
decomposition of dead organisms (fossils), 
some of which are hundreds of millions of 


Renewable resources are those which can be 
used again and again | 

Renewable resources have a higher rate of 
decomposition than their rate of consumption 



















There are five main types of renewable 
resources that we use for energy. Wind is 
harnessed from Earth's natural weather 
patterns, Hydropower generally comes from 
flowing rivers and from reservoirs. Solar 
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ener Comes (rom the ~ Sun's light and | years old. Examples of fossil fuels includ, 
coal, crude petroleum and natural gas. Thes 


| rudintiun Biomass comes an 

| plants, plant waste or fuel made from plants, | fuels are not self-sustaining at 8 rate close c 

| Geothermal energy is collected from the heat 

| produced by the Earth underneath the ground. | | aoe EAM. 
Renewable sources have low carbon Non-renewable sources release toxic gases in 
emissions, therefore they are considered as | the air when burnt which are the major cause 
green and environment friendly —  — — for global warming, ——— 00. 

Q: Why Nuclear Energy is being preferred in Developed Countries? 


(CSS 2013) ; 
[he continued growth of world's population and gradual increase of people's living 
of fossil fucls and caused large 


standards in developing countries have sped up the exhaustion 
amount of greenhouse gas emissions. Although renewable energy sources (e.g. wind energy, sola, 


energy, hydro energy and biomass energy) have developed rapidly in recent years, limitations 
existing in these energy sources (e.g. non-continuous electricity supply of wind and solar power 


on, resource constraints for hydro power and biomass energy etc.) still set barriers tg 
rgy demand in near future 


human usc. 





generati 
launching application ín large scale and fulfilling world's enc 


Currently. great attention has been paid to nuclear technology 
Like any other energy source and technology, nuclear energy has advantages and 


drawbacks in each of the three dimensions of sustainable development: environmental, soejal and 


cconomic. 

Several factors now favor nuclear energy. in both the developed and the developing 
world. One is that whatever their attraction, renewable energy sources, such as bigpasyor even 
solar, are unlikely to meet the energy demands of the world's rapidly grow ing urban population, 

According to one estimate, the number of people living in cities may dodble to'almost 7.5 
billion between now and 2080, while the rura! population could fall from, 3 to 2.5 billion, 
Alternative, renewable fucis are unlikely to be able to cope with the strain. this will put on 
centralized energy systems. 

The second major factor is the need to tackle climate change, The ofily realistic chance of 
slowing global warming is to drastically reduce carbon emissions, As the nuclear industry has 
been pointing out for several years, nuclear energy is an obvious Way to do this. 

In the long-term, the world needs to turn towards. lowsenergy economies based on 
renewable energy such as wind. biomass and solar energy, and perhaps with the addition of 
fusion energy. if that can be made safe and economic: But4oo rapid a transition could bring 
energy shortages that disrupt industry and have a devastating social impact. 

This prediction is behind the UK governon s new energy policy paper, published last 
week. The paper concludes that expanding nuclear energy is an essential component of any 
strategy capable of combating global warming while continuing to meet the country's energy 
needs. 

A third factor is the evolution off nuclear technology itself. No one is claiming that 
nuclear power is 100 per cent safe. Buytiéw technological advances and new reactor designs have 

both reduced the likelihood of accidents.and bolstered our ability to deal with any that do occur. 
r oday nuclear energy provides nearly one quarter of the electricity consumed in OECD 
mesi ad x = S RAN e life in several of them. This has enabled it to become a proven, 
g from broad industrial experience-more than 12,000 reactor-years of 
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m accumulated md Moped countries “State-of-the-art nuclear energy systems in 
worldwide have demonstrated highly satisfactory technical and economic performance. 
extensive R&D programmes “under way in many countries, often as part of 

tional endeavours, aim to mage even more progress to enhance safety and proliferation 

inser ot, 10 reduce uranium consumption and waste and to increase the competitiveness © 

p energy: l bf: S 

n short. all nuclear energy indicators of safery, reliability, competitiveness and efficient 

ral resources, as wellas health and environmental protection, show a continuous trend 

nt. Clcarly, nuclear could make a major contribution to diversification, security of 
and the reduction of greenhouse gas emissions in a cost-effective way. Nuclear 
entecan become a key part of sustainable energy mixes provided governments. 
| society work together to lay out a robust policymaking framework for all 
developed according to their respective costs and benefits for society. 


Itilaterally to ensure the technology does indeed develop to the 
health and environmental 





: developm 
, and CIV! 
SY o be assessed and 


opto * clüdes cooperating mu 
standards possible in the fields of safety and reliability. 


: t z A > d : 
hight : roliferation resistance and physical protection, and economics. 


tion : 
iex js Alternative Energy? 


nat is l 
ye js alternative energy the same as renewable energy? In order to define alternative energy 


need to define alternative energy sources. Alternative energy source is any source of 


hat does not belong to traditional energy sources. Traditional energy sources are fossil 
oil and natura ord dictionary puts 


ave first 
energy ! : 
fuels (coa , 
alternat Ve en 


‘ er 
sources” refers to ca dicii: 
There have been many opposite opinions a 


clude, and even today defining alternative energy sources wi 
ye eat perspectives. For instance nuclear energy is thought by some fo be alterna 
A a while other say that only renewable energy sources are in fact alternative energy sources. 
Th Sae situation is with hydropower because some think that hydropower is à traditional 
j ther with fossil fuels while others do not look at hydropower as tra 


source of energy loge 

urce of energy. 
i f these controversies as much as possible let us focus here on the most 
wind energy and geothermal energy. Other 


To stay out o 

i , : solar energy 

ommon alternative energy sources: So , win 
"e tidal and wave power, and hydrogen. 

bundant source of energy 


alternative energy sources include the likes of biofuels, 
5 v is coming from the Sun and this is the most à merg 
E ; ed huge decline in 
s and other tax incentives. 


‘lable on our planet. Solar power technologies have recently experienc 
solar industry still heavily depends on subsidie 
lution in order to solve the 


Iso needs to find the adequate energy storage so Pick 
intermittency issue (since the sun doesn't shine all day long). Given the EAS né 
solar energy as well as large funds and numerous researches it is pretty rea 5 a eee An s 
day solar energy will become the dominant energy source in the world (once il re 


with fossil fuels). aie 

Wind energy is better in cost-competitiveness wh 
suffers from intermittency issue just like this is the case wi 
massive wind energy expansion (most notably China). In ge 
global wind energy industry will focus offshore, in arcas Wi mo 


| gas). Some dictionaries, like for instance, Oxf 
ergy sources in correlation to environment by stating that term „alternative energy 
the environment. 


gy sources that do not use up natural resources or harm 

bout what this term should and shouldn't 
Il often be looked at from several 
tive source of 


ditional 


| 
| 
| 
| 


ava 
prices but nonetheless 


Solar cnergy industry à 


en compared to solar energy but still 
th solar. Many countries have started 
to come it is expected that the 
re powerful and more frequent 
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ocean winds. 


Geothermal energy refers to the heat stored within the earth's core. Geothermal encra 


is unlike solar and wind available 24-7 but has high drilling and exploration costs, which mea 
that with current technological development harnessing geothermal energy is only viable in ial 
near tectonic plates. This is also the reason why there are only 24 countries in the world curren, 
harnessing geothermal energy. : 
These threc alternative energy Sources have one big advantage over traditional fossil 
fuels, and that is their environmentally friendly character. Fossil fuel burning still remains the 
main contributer to climate change and air pollution which means that world needs to replace 
fossil fuels with alternative energy sources as soon as possible in order to avoid environmenta| 
disaster of gigantic proportions. 
Energy Conservation 
Importance from environmental and economic point of View 


Term energy conservation refers to different methods and processes that have the main 


purpose in reducing the total amount of energy that is currently being used by industry, 
households and various other sectors of our society. a 

[Energy conservation is important from many different perspectives and not just because 
eans saving our money by lowering our monthly energy bills (the economic 
conservation methods are also extremely important 
we are still heavily dependent on fossil fuels, and 


he global level of greenhouse gas emissions 


saving enerey m 
importance of energy conservation). Energy 
from the environmental point of view because 
by reducing our energy needs we are also reducing t 
that contribute to climate change and global warming. 

Energy conservation will no doubt play even bigger role in years to come. Werare still 


heavily dependent on fossil fuels and the energy consumplion continues LO grow heavily in all 
parts of the world, particularly with the rise of new economic giants from Asia, namely China and 


India. 
ls are finite energy resources that will eventually 
| importahcerto ensure reliability 


énergy industry will mature 


The currently dominant fossil fuc 
become depleted and in this sense energy conservation is of vita 
of future energy. delivery, at least until the time when renewable 
enough to replace fossil fuel fired power plants. 

The ever-increasing demand for more af 
increased energy production and countries of 
methods as a more logical solution to satisfy increased energy-demand. 

Energy conservation is al this point much, better solution than increased energy 
production, especially because increased energy pfoduction means even more fossil fuels, and 
even bigger dependence on foreign fuel impoft. THE continuous dependence on foreign fucl 
import deteriorates our future energy security.ahd makes us vulnerable to volatile oil prices. 


Efficient Energy Use 
Energy conservation refers to reduving energy through using less of an energy se 
[nergy conservation differs from efficient energy use, which refers to using less energy for à 
constant service. For example, diving less is an example of energy conservation. Driving the 
same amount with a higher" mileage vehicle is an example of energy efficiency. Energy 
conservation and cfficiency:are both energy reduction techniques. 
Even though energy conservation reduces energy services, 


Yd more energy is án Most cases satisfied with the 
ien tend forget about energy conservation 


rvice. 


it can result in increased 
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LY, and personal financial security. It is at 


nsumption of energy by impfoyins 
c^ omfort OF standard of living is in AEQ iiie 
industry and Pakistan as a nétion. "This anh ies 
r of every individual. ca 
le good habits of enéFgy saving are 
of energy saving lightiag at home, commerci m 
ff lights, fans, air-conditioners we and public places. 
efficient cars and other vehicles cupied areas, 
ivi bits like drivin ae 
voiding ume Rng too often by speed see. Alas IDEE 
witching off electronic equipment like TV, co 
one when not in use without keeping them on c ce players, music 
Use of public transport and walking to the maximum extent possible 
involvement of Maie children, youth and adults- is essential in energy conservation 
sible by educating them appropriately and modifying their behaviour. 


y. avoiding wastages without 
rybody - individuals, each family, 
chieved with good habits, attitude 


ed 
switching © 
se of energy 
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the "stro 
D n fi " 
-< force between the protons and Reutrons oy B torce,” one of the four basic forces in nature. 


: the rules of electrici vercome ; : 
ording t° è electricity Push the 5 the repulsive clectrical force that would 
le because the binding-force Varies fo nes apart otherwise, Some atomic lei z 

n NN ` i . r differ AE 2x iC nucier are 
toms will then decay into other clement Cnt atoms based on the size of the nucleus. 


These 4 S, Suc * 
ch as carbon- 14 decaying into nitrogen- 14. 


with the mass.of the neutron being 1) or about 1673x107 ke 


es * s . , e 
Sete element it is, For example. carbon atoms 
in anatom is referred to as the atomic number of thatal grep e Cars. 
ement. The number of i 
protons in an atom 


amines the chemical behavi 1 
also determines th t O€havior of the ele fadi T 
amanges elements in order of increasing atomic num eer The Periodic Table of the Elements 

ke up each prot " 5 
Tee quarks mae up €ach proton — two “up” quarks (each wi 

P - ; each with a 23 positiv . 

"down" quark (with a 1/3 negative charge) — and they. are ied nates LS and one 
particles called gluons, which are massless. i gether by Other subatomic 


Electrons 3 
rons are tiny 
Electron Uny compared to protons and neutrons, over 1,800 times smaller than either 


a proton or a neutron. Electrons have a relative mass : 
s Petron being 1) ot about 9. 109x10% kg. ass 0f 0.0005439 (as compared with the mass of 


J.J. Thomson, a British physicist, discovered the electron in 1897. Originally known as 





Matter Atom Flectron Neutron | " : 
2 : : “corpuscles,” electrons have a negati - a 
Atoms are the basic units of matter and the defining structure of.elements. The term mae 4 protons Flectrons eea ho maces n. are electrically attracted to the positively 
: À HM Ic nucleus in pathways called orbitals, an idea that 
was put forth by Erwin Schrédinger, an Austrian physicist, in the 1920s. Today, this model is 


"atom" comes from the Greek word for indivisible, because it was once thóughL that atoms wer 
the smallest things in the universe and could not be divided. We now kfow that atoms are made 


1 ' known as the quantum model or the ele i i i 
up of three particles: protons, neutrons and electrons — which are Composed of even smaller * Nome cde teling Ue 


particles such as quarks atom are spherical but the outer orbitals are much more complicated 

A . I ste * ~ - . 

An atom's elec tron configuration is the orbital description of the locations of the electrons 
in a typical atom. Using the electron configuration and priaciples of physics, chemists can predict 


Atomic particles 
Protons and neutrons are heavier than electrons and reside in the nucleus at the center of an atom's properties, such as stability, boiling point and conductivity 
Typicallv, only the outermost electron shells matter in chemistry. The inner electron shell 


the atom. Electrons are extremely lightweight and exist-in'a cloud orbiting the nucleus. The 
notation is often truncated by replacing the longhand orbital description with the symbol for a 


electron cloud has a radius 10,000 times greater than the nucleus. 
Protons and neutrons have approximately the më mass. However, one proton weigh: | noble gas in brackets. This method of notation vastly simplifies the description for large 


more than 1,800 electrons. Atoms always have ah.equal)number of protons and electrons, and the molecules. 


number of protons and neutrons is usually the samc as well. Adding a proton to an atom makes à For example, the electron configuration for beryllium (Be) is 1s22s?, but it's is written 
new element, while adding a neutron makes an isotope, or heavier version, of that atom. [He]2s. [He] is equivalent to all the electron orbitals in a helium atom. The letters, s, p, d, and f 
Nucleus designate the shape of the orbitals and the superscript gives the number of electrons in that 
The nucleus was discovered ín 1911 by Ernest Rutherford, a physicist from Nc» orbital. Uranium, as another example, has an electron configuration of 

; Zealand, who in 1920 proposed the name-proton for the positively charged particles of the atom | 1572572p53s?3p545?3d "4p5Ss?4d'^5p^6s4e ^ 5d'^6p57s75f", which can be simplified to [RN]7s'Sf*. 

lbs Rutherford also theorized that thefe was also a neutral particle within the nucleus, which Jami | Neutrons 
Chadwick, a British physicist and.student of Rutherford, was able to confirm in 1932. | 2 The neutron is used as a comparison to find the relative mass of protons and electrons (so 


Virtually all the massvOf the atom resides in the nucleus. The protons and neutrons thal : it has a relative mass of 1) and has a physical mass of 1.6749x10?! kg. 
d make up the nucleus are approximately the same mass (the proton is slightly less) and have thè! The neutron's existence was theorized by Rutherford in 1920 and discovered by 
: à same angular momentum, according to Lawrence Berkeley National Laboratory. | Chadwick in 1932. Neutrons were found during experiments when atoms were shot at a thin sheet 
—— an 


ee 
— —— 
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rc released ~ the neutron. 
omic nuclei (cxcept for hydrogen.) 

ns. neutrons are also made of 
"down" quarks (each with : 


cles with no charge we 
ed particles found within all at 
han that of à proton, Like proto 
2/3 charge) and two 


of beryllium. Subatomic parti 
Neutrons are uncharg 
A neutron's mass is slightly larger t th 
quarks — onc "up" quark (with a positive 
negative 1/3 charge). 
Atomic Models 
Our ideas about t 


vclop today). 
oduced a new form o 


d the clectron and suggested the ‘plum pudding’ model of the 


he nature of atoms have progressed over the last two centuries (ang 
continuc to de : , Oh 
Jobn Dalton intr l'the ancient Greek idea of atoms at the beginning of 
the nineteenth century. 
(n 1897, J.J. Thomson discovere 


atom. 
In 1911, Rutherford suggested that 
In 1914, Bohr modified Rutherford’ 
The atom as a positively charged nucleu 


clectrons orbit the atomic nucleus like planets round the Sun, 


s model by introducing the idea of energy levels. 
s with negatively charged electrons orbiting the nucleus 


in energy levels (or shells). 


fons 
Sometimes atoms gain or lose electrons. The atom then loses or gains à "negative" charge. These 
atoms are then called ions. 
o Positive Ion - Occurs w 
protons than electrons. 
o Negative Ion - Occurs w 
more electrons than protons. 
Charged atomic particles are called ions. 


Quarks 


Quarks and Leptons are the buil 


hen an atom /oses an electron (negative charge) it has more 


hen an atom gains an electron (negative charge) it will have 


ding blocks which build up matter, i.e., hepate seen as 


the "elementary particles". In the present standard model, there are six "flavors" of quarks. They 
can successfully account for all known mesons and baryons (over 200). The most familiar 
baryons are the proton and neutron, which are cach constructed from up and down quarks. Quarks 
are observed to occur only in combinations of two quarks (mesons). three quarks (baryons). There 
was a recent claim of observation of particles with five quarks, (pentaquark), but further 


experimentation has not borne it out. 

The name "quark" was taken by Murray Gell-Mann fróm.the book "Finnegan's Wake" by 
James Joyce. The line "Three quarks for Muster Mark..." appears.in the fanciful book. Gell-Mann 
received the 1969 Nobel Prize for his work in classifying clementary particles. 

The up and down quarks are the most comímon"and least massive quarks, being the 


constituents of protons and neutrons and thus of most ordinary matter. 


Atomic Number and Mass Number 
The atomic number of an atom is thé number of protons it contains. All the atoms of a 
particular element have the same atonic pumbér (number of protons). The atoms of different 


Y Blements have different numbers of protons,For example, all oxygen atoms have 8 protons and 


all sodium atoms have 11 protons. 
The mass number of an atomis the total number of protons and neutrons it contains. The 


mass number of an atom is never smaller than the atomic number. [t can be the same, but is 
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opes 3 : 
jsot P phe ire UN be oe Geicrnvines the isotope of that clement, For example 
Edi ary hydrogen; it has one SEN deuterium and tritium. Protium, symbolized as 11. 

ist cdinary an, one electron and'one And one electron and no neutrons. Deute D 
nc prot 7 9ne neutron, Tritium (T or ^H) has bea dE ate 


. il 
jp h o neutrons. 


dow 
Heavy Water 
(CSS 1989. 1985, 2013) 
. ter is. deuterium monoxi 

Heavy W3 Xide or water in whic ^ 

.. 4 deuteriam atom. Deterium monoxide Mor in Which one or more of the hydrogen 
rons x simply asdeuterium oxide. In m has the symbol D:O or H:O. It is sometimes 

= 4 " . ; ; ürison, in ordi ate Tats, He "rdi 

ferret 4 3 dinary water, which is the "ordina 
rele used for à deuterium standard on Earth, there are only about 156 deutcrium atoms t 


gc 3 
“llion hydrogen atoms. 5 
I : ^r was f bz 

ilea wy water was first produced in 1932, a few months after the discovery of deuterium 


vy isotope of hydrogen. 
conte Physical Properties of Heavy Water 
&. Heavy water IS colourless, tasteless and odourless liquid 
4 tt has all higher values for physical constants than the corresponding, values of ordinary 


the sable hea 


water. 
It's well known that physical-chemical properties of heavy water are totally different 


roperties of usual etal temperature of heavy water is +101,4°C, the freezing point 
equals to 43,81?C and it has 10% higher density. 

An oxygen atom is about 16 times heavier than a hydrogen atom. So a water molecule is 
412718 times heavier than a hydrogen atom, and a heavy water molecule is 16*2* 2-20 


about 16+ 1- 
times heavier than a hydrogen atom. In other words, heavy water is 20/18-1.11 times heavier 


than ordinary Water. 


from P 






Water Heavy Water 
0.9 liter = 1 kg 


1 liter = 1 kg 


Ileavy water may contain as much as 10 


that is highly enriched in deuterium, The isotopic su 
altering the physical, c 


bstitution with deuterium 4 


biological properties of the pure or highly-enrich 


most isotope-substituted chemical compounds, l l 
bably fully Earth born product — in outer space Il 


Needs to note. that heavy water is pro 


0% D20, and usually the term refers to water 
iters the bond 


energy of the hydrogen-oxygen bond in water, hemical, and especially 
ed substance to a larger degree than is found in 





usually bigger. 
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captured neutron from COSMic 


Was not registered. Deuterium is formed from protium after Il - i i 
moisture is the main natura] 


radiation, World Ocean, polar and mountain ice, atmospheric 
"factories" of deuterium production. : 

Need to remember that heavy water is indistinguishable from normal, but its consumption 
inside the organism can cause severe poisoning. Not surprisingly, local people in high-latitude 
regions do not use river ice for cooking - only lake ice or snow. 


Biological and Physiological effects : 
Heavy water of high concentration retards the growth of plants and animals. For exampte, 


tobacco seeds do not grow in heavy water. Pure heavy waler kills small (ishes, tadpoles and mite 
when fed. Heavy water has germicide and bactericide properties 100, Water containing small quantity 
of DO acts as a tonic and stimulates vegetable growth. Cenain moulds have been found to develop 


better in heavy water in comparison to ordinary 
Uses of Heavy Water 
The following are the important uses of heavy water; 


As a neutron moderator 3 
Fission in uranium-235 is brought by slow speed neutron. Heavy water is used for this 


purpose in nuclear reactors as moderators. 
For the preparation of deuterium 
Heavy water produces deuterium on electrylosis or by its decomposition with metals. 
As a tracer compound 
Heavy water is used as à tracer compound for studying various reaction mechanisms. It has 
also been used for studying the structure of some oxyacids of phosphorus such as H3PO» and HPO} 


to determine the number of ionizable hydrogen atoms. 


Pure Water 
Pure water is a clear, colorless, and odorless liquid that is made up of one oxygen and two 


hydrogen atoms. The chemical formula of the water molecule. H30, was defined in 1860.by thé Italian 
scientist Stanislao Cannizzarro. Water is a very powerful substance that acts as á medium for many 
reactions, which is why it is aften referred to as the "universal solvent," Althougfi pure Waler is a poor 
conductor of electricity, impurities that occur naturally in water transform it'into à relatively good 
conductor. Water has unusually high boiling (100° C/212* F) and freezing (0° C/32* F) points, It also 
shows unusual volume changes with temperature. As water cools, it contracts lo a maximum density 
of 1 grain per cubic centimeter at 4° C (39° F). Further cooling actually causes it to expand, especially 
when it reaches the freezing point. The fact that water is denser inthe liquid form than the solid form 
explains why an ice cube floats in a beverage, or why a body of water freezes from the lop down. 
While the density property of water is of little importance, to Jhe beverage example, it has a 
tremendous impact on the survival of aquatic life inhabitirg & body of water. 





TU CHENEY 





which displays the elements so thatnone 
pumpe riodic table of elements arrangés all af 
rhe P Clements are arranged from Jeft to right 
am) Order generally coincides with increasing atomic mas 
pum T called periods. The period number of wis 
| s at clement occupies (i : 
gn lem Voss The aber of bis Nacxcited state), according to the Los Alamos 
Nationa aie therefore, asthe energy level of ie show h eo ee 

* c * N is `~ d 
y x E ee dtu. 39800 m increases, the number of energy sub- 
jeve the same col i 
at occupy € column on e i 
Elements T tron configurations and cons c eus ae (called a "proup") have identical 
lect equently behave in a similar fashion chemically. For 


lance € i 
ae all theygroup 18 elements are inert gases, 
in 


te peTsT sis leit) : IsI"IvISIWISTS] 17 | 18 | 


period 


an clement signifies the highest energy level 










| 08 a 
106 | 109 WM) 112 1168 
Rg | Cn j Uut Uup 


115 5 118 | 117 
Uus | Uuo 











Lanthanides §1 | 62 65 67 
p i| Pm | Sm | Eu | Gd | To | Dy |o] 

Actinides — 89 93 | 94 | 95 | 96 99 
Ac 





Chemical Bonding 
Chemical compounds are formed by the joining of two or more atoms. A stable 
compound occurs when the total energy of the combination has lower energy than the separated 
atoms, The bound state implies a net attractive force between the atoms ... à chemical bond. The 
Iwo extreme cases of chemical bonds are: 
* Covalent bond: bond in which one or more pairs of electrons are shared by two atoms. 
' Tonic bond: bond in which one or more electrons from one atom are removed and 
attached to another atom, resulting in positive and negative ions which attract each other, 
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a ilv i lar soly s, 
Sive casily in po olvents fike way 


D> cur on one side the water molec} 
s € 








af Solvent because the hydrogen 


«qw ^ - * . A 1 
K 4c of the water molecule | i V Rive ita ct 
idc 9 © has UG sti 
et? a shi DCgalive ch Eht positive charge while the 


Other types of bonds include metallic bonds and hydrogen bonding. 


Covalent Bond 
Covalent hanid- a bond is form between atoms with electrons are shared by the nucle], 


If the bonded atom» are non-mctals and : . 
identical (as in N2 or O2), the electrons arc shared Single Double Triple 
equally between the two atoms, and the bond is bond bond bond 
culled non-polar covalent, If the atoms arc non- 
metals but differ (as in nitric oxide, NO), the — = = 
electrons. are shared unequally and the bond is H H O O N =N 
called polar covalent -polar because the molecule UE w » 
has a positive and a negative eleetrie pole much H:H : 8O: N ses 


like the north and south. poles of a magnet and 
covalent because the atoms share clectrons. between them, even though unequally. | hese 


h *t 
5 Ma urge), 











Electron lost by tia 


Ele “tron ganeg by Ci 























substances are not electrical conductors, nor do they have luster, ductility, or mallcability nd to form crystals with high symmetry 
* A single bond involves two atoms sharing one electron pair . Te oderále hardness and density, 2 
a A double bond involves two atoms sharing two pairs of electrons " Mi h melting temperatures, 
s Atriple bond involves two atoms sharing three electron pairs : erally poor conductors of heat and electricity (d 
a x (c x : MECRY SETS 
Examples of Covalent Bond . electrical insulation). Y Whey are good. materials for thermal and 
Mese oe rovalent Bonds vs lonic Bonds 
* a 0 d 22 - 
Os C=O CO: , i Low 
1W-O-He lho po i Al cca] =; e REM——— ——— Hugh 
| pos A covalent bond is fo lH | 
Le S formed betwee nni ben ee 
Polar Covalent Bonds & [ Form two non-metals that have si ae | An ionic bond is formed between a | 
Covalent bonds, in which the . Qu | electronegativities, Neither ron ar | metal and a non-metal. Non-melals 
A z j ATA 3 7 » : Yl uU - i >» Ne ^" 
sharing of the electron pair is unequal, P X Le N "strong" enough to attract velis Cve ion) are _ Stronger" than the | 
with the electrons spending more lime g Ô 5° ( H £0! from the other. For stabilization, y S| metal (tve ion) and can get | 
around the more nonmetallic atom, are H O LM n. cw s share their electrons from - ey | electrons very easily from the 
culled polar covalent bonds. In such a \ N, - molecular orbit with others Outer | metal. These two opposite ions | 
bond there is a charge separation with H / t | aliract each other- and form the | 
one atom being slightly more positive 8* (H J ra “Definite sha pe tonic bond. — | 
and the other more negative, ic., the NES ee omelet}! Wwe.) Ge I Videte shape | 
+ Melting point ee Hig 7 | 
Ó H Covalent bonding is a form of | fonic bond, ako known as | 


bond will produce a dipole moment. The 


ROE OE GE AUN NOS Geena | | chemical bonding between two non | clectrovalent bond is a type of bond | 
| 
l 
| 


metallic atoms which is characterized | formed from the electrostatic | 
by the sharing of pairs of electrons | attraction — between oppositely | 
between atoms and other covalent charged ions in a chemical | 
bonds compound, These kinds of bonds | 
occur mainly between a metallic | 
and anon metallic atom — —— . 
Low High eset 
Methane (CH4), Hydro Chloric acid | Sodium chloride (NaCl), Sulphuric | 
(HCI) Acid (H2804 ) = 


Two non-metals One metal and one non-metal _ 


the presense of another atom is a 
measurable property called clectronegativity. 


lonic Bond 
When atoms become charged ions the force of attraction between oppositely charged ions 











results in an ionic bond. 
For example 

Na has one electron in its outermosyshell, ft will tend to give up this electron to become ' Boiling point: 
Na’! ion. Similarly, Cl has 7 electrons,émyjts Oulérmost shell and would like to gain an electron to "Examples — 
become Cl"! ion. Once these atoms become Na+! and CI-1, the force of attraction between the , 
oppositely charged ions results in an, ioni@bond 

lonic bonds are non-directional in nature, that is the attractive forces occur form all 


directions. Crystals made of iodically bonded atoms tend to have the following properties 














| Occurs between 
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uses of the word "bond" since itis n l'or 

nid o sinll nter of high electroneyatwa ' 

not dn intramolecular force ay jn ^L 
X 


Hydrogen Bonding 

I lvdrogen. bonding di 
attraction between a hydrogen atom in one 
another molecule. That is. Hoi un intermole 
common use of the word bond 

When hydrogen atoms fare 
electronegntivity such. ns O, Foot } 
concentrated becausc of its amall nize. H the 
nitrogen in another molecule, then there is à force 3 
lhis attraction or “hydrogen bond" can have about 5% l 

Hydrogen bonding has a Very important efie 
Hydrogen. bonding is also very important in. proteins A 
processes, The "unzipping" of DNA is a breuktng of hwdroye 


strands of the doublc helix together. 


TO s 
^ g d wat or 
covalent C -- CH) 4——-  molacule« 
bonds ~ ; 
d (H) 
; 


Mers from other 
molecule 
cular Lares 


r covalem pbondwith a small atom of hi 
N, the partial positive charge on the hydrogen iy iuit 
hydrogen is close lo another oxypet, Nooring i 
iof araction termed 0 dipole-dipole Interact, 
to 10% of the strenpth of a covalen bs 
ct on the properties of water and jg 
d nucleic acids and therefore. in li 
n bonds which help hold the in 


joined in n pola 


i 
hydrogen P cud 
bonds 






(H) 
CH) 


tals suggest that their atoms possess strony, bonds, yet the ease of 
st that electrons énn move freely in all directions ina 
to a picture of "positive ions in a sea of electrons" to 


Metallic Bonds 

The properties of me 
conduction of heat and electricity sugge 
metal, The general observations give rise 
describe metallic bonding. 


Hard Water and Soft Water 
Hard Water (CSS 2011) 


"Water that produces curd with soup and-produces very little lather is € 
Hard water affects cleaning ability of sonp." 
llard water contains bicarbofiatechlórides and sulphates (uny one or ell) of calcium unc 
magnesium 


Soft Water 
"Water that produces luther with soap easily is called sofl wate 


cleaning action of soap" 


alled hard water, 


r. Soft water does not alfect 


| 


— ———— — 


af super General Sclence & Ability 
199 


, 
(of Hard Water 
PaPe” a pere are we types of hard water 
Pemputary hard water 
permanent hard wie 
r that gontaimm bicarbeo stool calci ad e 
4 nnne 


m 
ew ine À 
pard NP l 


c atn or of dali is called imporaty 
| hese 


bicarbonate are schuhe in water ap ! pren 
IHE nr, oo 
MytHCO,) e My 2f 
Cnutl C O,,0 Cat 


CGrrespond 
hic y! IM 005 


ent Hard Water UCO; 


1 A 
per! Wales (hui contin chlorides or Wulptiates uf METRUM 
permanet vulen " mavnecsium or of beali is culled 
CaO he Caa "TET 
MUNO, é My + 4,7 
These compounds are soluble in wier iu "a 4 
novel of Hardness Water THE 
Re "often s the term which refers to the 
wer © remove temporary hardness 
Chemical process of Boiling Hard Water 
hardness in water can be 


corresponding ions. 


WUE " hz 
processi of hardnews renoren] We can bul 


Temporary ATE 
emily remover hy benlip, On wulirip, 





ium  bicarb | dec 
culeium/magnesim ic rbonate decomprrses i give valzivmimme: 
iqnoluble in witter. I herefore, it precipitates out iynicsium carbonate, which in 
- boilirig 
Ca(HC Q5)2 ; 
c 245€ MN LS 3C C) ^ 
P ^ CaCO3|] + H20 + CO 


insoluble alcns 
p Slaked Lime (Clark's Process) cartone 
n Clark's process, slaked lime, Ci NE 
align carbs precipitate He od no longer rol lanis. a hard water, Insoluble 
saved ime "auam b zCacO- 
taion 
Carbon ate 


Addin 





+ 2H20 


Adding Washing Soda 
Vie bad magnesium ions present in hard water react with sodium carbonate to 
produce insotub ipod vanale», I he water now contains soluble and harmless sodium salti 
20504 4» Máa2zcOo- s. 
: ZCO5 —— —» CLO- LAS 
cause of es l + Haz7204 
XE in sel 
pernanent z = 
hardness 


— p MgCOz + lacli 
insoluble 


MgCl> + 
cause of 
permanent 

hardness 


Ha2co3; 
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"w ; (Permutit Process) à 
Lom ee e anole silicate is a complex chemical compound, which a Radioactiy; ty 
a natural mineral called Zeolite. Permutit or zeolites arc insoluble in water and have the p Un & (CSS 2013 Fsd Re-exam 
of exchanging ions present in them with Uic ions presento Ihe solution, "Pen, The discovery of the Phenomenon of radi... ! 
Permutit or zeolites are packed in a suitable container and > slow stream of hard water i, crel. 4 French scientist accidentally foung Pasig Was purely accidental, In 1896, H 
through this material. As 8 result, calcium and magnestum ions present in hard wa peed , heavily fogged even though they were on á presence of salt of uranium photop sole 
s in the permutit (Na'Al-Silicate). The outgoing water "is an pietet n salt must be giving off penetrating Rees in opaque paper. He seul edid iva 
wif 9t e Teo yea MEN e a amade Phenomernilat to X-rays discovered one year 
E The pheng spontancous disintegration of an unstable n leus of 
stable nucleus of naturally 


exchanged with sodium ton 
sodium salts, which do nol cause hardness. 
+ oNat(Al-Silicate”) ——® Ca(Al-Silicate)2 + 2NacI 


CaCl2 
in hard water 


MgsOq +2Na *(Al-Silicate ) —+ Mg(Al-Silicate)> + Na2SO4 


:sotopc accompanied by emissi 
i y *5s!0n Of active radiations line a, b and g radiations is 


n 85 x 
know radiations come from 
Ton anium etc, Eleme s cun of the central core or nuclei i 
hori A stable poe lie with atomic number above &3 bcc f via iin 
2 Mal : , is 
nucle!- dr: In the process of UE re, break up to form APN Scat tab tie 
ic nu Den? reakup, the three types of radiations j oo 
stet "m ns arc piven out, 
xperiments by Becquerel, Rutherford and Mari 
y^. : à arie Sklodowsk í 
wn tha owska Curie a 
Curie d “thes erf cape and certain other radioactive reese UE 
o 3 per'ormed many experiments to discover the properties of these 


—— 


permutit 





in hard water permutit 
[ his is the basic concept of ion exchange and hardness removal. 
pierre 


Disadvantage of Hard Water | 
Domestic: | 
Hard water affects cleaning abilitv of soap. 
oap a. $9 types 










PHOTOGRAPHIC PLATE 


a 
. X 
X x 
A 
Y 
x X 


a 
a When hard water is used for washing, large amount of soap is consumed. 







Industrial: 
» Hard water can cause "Scaling" inside the pipes that transport water. Ther ; 
hard water in turbines and heat exchangers, their pipes will be corroded efore Nitya | 


s 
X TQ vAGUCUM | 
. PUMP } 





Ilealth: 
= Hard water when used for drinking for long period can lead to stomach disord 
Especially hard water contains magnesium sulphate can weaken, the Seep 


à 


permanently. 


Difference between HARD Water and HEAVY Water 





D 


Uniform magretic 
fieid in the plane 
of Ihe paper. 







Ileavy Water: . 
The formula of ordinary water is H2O. It contains hydrogen. Detdterium 21H (D) is à 
heavy isotope of hydrogen. It has one neutron and one proton in.íts nucleus, Deuterium oxide 
D20 Is heavy water which is used as a moderator in nuclear reactors for slowing down high speed 
neutrons. Neutrons are slowed down by striking with the nucléi/of heavy water molecules. 






Hard Water: 

Hard water fails to form lather with soap while soft water quickly forms lather with soap. 
llardness of water is mainly due to salts of calcium, particularly the soluble bicarbonates formed 
by the action of rain water and carbon dioxide fronmaitvon limestone. This is called temporary LFAD BLOCK 


hardness. Sulfates and chlorides of calcium and magnesium cause permanent hardness. 






RADIO ACTIVE 
FLEMENT 






cavity in a block of lead. 


Deflection of a. b and g rays l 
The radioactive material was kept in a small 
ated vessel as shown here. 


The whole apparatus was enclosed in an evacu 
An electric field was applied. 


| a 
\ " 
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lit up into threc components. 
he radioactive material, were made in 


reed from t ss 
roduced three different spots on the p) Stri 
n 


Vie 


a It was observed that ie po is SP 
= The radiations, which emerge? is 
photographic plate. These radiatie 


plate. 
t < that deflected towards the negative plate consist of positively charged oe 
a c ray: 8 : 
and these were called alpha rays. zi NN Cl, 
s d towards the positive plate, consist of negatively op | 
v 


ch deflecte 
ravs we 
d not de 


re known as the beta rays. 


a The rays. Whi 
fect. do not contain any charged particles and describeg 
the f 


particles and these 

The rays. which di 
s as gamma rays. i . 

ea CEES of Natural Radioactivity 

It is a nuclear phenomenon. 

to the instability of the nucleus. 

ontinuous and irreversible process. 

al factors such as pressure, temperature, state of substan 

e 


a 
s [tis due 
It is a spontaneous, € 
a Jr is independent of extern 
electrical field. magnetic field, catalyst etc. 
a A radioactive element emits a B and ¥ radiations. 
Due to the emission of an a particle, atomic number decreases by 2 units amd ® 
number decreases by 4 units. h Mag 
Due to the emission of p particle. a 
remains the same. 

A radioactive element does not emit a and p particles simultaneously. 
« The original radioactive nucleus or element is called a parent element and the pe, 
clement formed is known as daughter element. 

The physical and chemical properties of daughter element are different than that of the 


* , 
^ 
ij 

tomic number increases by 1 unit but the mass Numbe, 


parent element. 
Characteristics of Alpha Rays (CSS 2013 Fsd Re-Exam) 
s consist of stream of positively charged particles carrying charge of +2 units 


Alpha ray 
4 amu). They consist of 2 protons and? 


and a mass of four units on the atomic weight scale (i.e. 
neutrons. In other words, these particles are helium nuclei and therefore indicated as »He*. 


e They affect photographic plate 
They are deflected only slightly towards the negative plate in electric field. They are also 


deflected by magnetic field. 
['hese particles can ionize gases. Alpha rdvs.have maximum ionizing power, 


They have a velocity of the order of LA, OA s". 


* They have very little penetrating power 
By emission of an 9 - particle, atomic number of nucleus decreases by 2 units and mass 


number by 4 units 


Characteristics of Beta Rays (CSS 2013 Fsd Re-Exam) 
Beta rays are made up of. streams of negatively charged particles similar to electrons. 


E 

Thus, beta particle has a unitmegative charge and a negligible mass. They are electrons. 
s They affect photographie plate. 
They get deflected to. uie maximum extent towards the 
They are also deflected by magnetic field. 


positive plate in electric ficld. 


ee į 00 
— o— ——— 
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aa. eir ionisi Ww 
doy vefocit PUN eir rays. (It i 
Their velocity ith the source and js ülmos S about one hundredth of 9 - particles i 
x10 m/s. — St equal to the velocity of light, about 2.7 
heir penctrationspower i . 
rheir ape ort R ris about 100 times more than that of C ; 
ie tbe a emains Sie. (hic atomic number of nucl à n 
err Ssame. (this i Cus increases 'hereas mass 
num (this is because, the ejection of ab palis is pis ihe 
. results from the 
ransformation of a neutron into a On 1 0 
t Proton and an electron 1 bid Fu -1 z; 








Paper Aluminium Lead 
Characteristics of Gamma (g) Rays (CSS 2013 Fsd Re-Exam) 
» They are electromagnetic radiations like X-rays having very short wavelength, in the 


range of 107 m to 10™ m. 

They affect photographic plate. 

They are unaffected by electric and magnetic fields. 

Their ionizing power is low, (about one hundredth of b - particles). 

Their velocity is same as that of light. 

Their penetrating power is very high, about 100 times more than that of b - particles. 

Hence, they are also known as hard rays. 

a When a and b particles are emitted by an atom, 
nucleus and during this process some energy is given out in the form of g - rays. Thus. 
emission of gamma rays accompanies virtually all nuclear reactions. There is no change 
in the mass number or atomic number of thc nucleus as g - rays have negligible mass. 


The Three Types of Radioactivity 


Alpha particles 
s» Alpha particles are made of 2 protons and 2 neutrons. 


» This means that they have a charge of *2, and a mass of 4 * 
(The mass is measured in "atomic mass units", where each proton & neutron=1) 


4 
! i HeAlpha 
20 , or, because they're the same as à helium nucleus, 2 Alp 


there is always a rearrangement in the 


s We can write them as 


relatively slow and heavy. 
er - you cal 


OOO — —EE A O 


articles are NC 
They have a low penetrating pow 1 stop them with just a sheet of paper. 
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rticles ionise other atoms strongly. 


= Because they have a large charge. alpha pa 


Beta particles 
a Beta particle 
means that beta particles arc th 
because they're the same as an clectron, e 
a They are fast, and light. 
Beta particles have a medium penetrating powe 
of aluminium or plastics such as perspex. 
= Beta particles ionise atoms that they pass, but not as strongly 


Gamma rays (What arc the gamma rays? Explain their applications CSS 2016) 
waves, not particles. This means that they have no mass ang ic 


s have a charge of minus T, and à m 
e same as nn clectron. Wc can write them as [r 
- or, 


r- they are stopped by a shes 


as alpha particles do, 


= Gamma rays are 


charge. So we sometimes write 5) e 
» Gamma ravs have a high penetrating power - it takes a thick sheet of metal such 


as lead. or concrete to reduce them significantly. 
Gamma rays do not directly ionise other atoms, although they may cause atoms to emi 


other particles which will then cause ionisation, 
We don't find pure gamma sources - gamma rays are emitted alongside alpha or bet 


particles. Strictly speaking. gamma emission isn't radioactive decay' because it doesn’ 
change the state of the nucleus; it just carries away some energy. 


Summarv 










different, dependsonthe 
font) 


_medium 
aluminium 





Peu. power 
Stopped by: 


Radioactive Half Time 
[he radioactive half-life for a given radioisotope-is (he time for half the radioactive nuclsi 


in any sample to undergo radioactive decay. Aftec two half-lives, there will be one fourth the 
original sample, after three half-lives one eight the ériginal sample, and so forth 
Radioactive Decay ' | 

Radioactive decay is the spontaneous breakdown of an atomic nucleus resulting in thy 

release of energy and matter from the nucleus. [n the process, they will release energy and matter 

dlc nucleus and often transform into Aew element. This process, called transmutation, is 

as a PEE of one element into anoihag As 8 result of changes within the nucleus. The radioactive 

v And transmutation procesSwill\continue until a new element is formed that has a stable 


< 






ass of about 1/2000th of a proton Th 
Thi i 
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:« not radioactive. Trans i 
n le ve OF Carbon Dating MAHON can occur Naturally or by artificial means. 
Radiometric dating (often called radiótetive dating) is a technique used to date materials 
r ks. usually based Ob a compat ison between the observed abundance of a naturally 
ecurine rádiGRcO ve ES ee by déeay:products, using known decay rales, The use of 
radiom!" ic dating Wes be tis aS in 1907 by Bertram Bolt wood and is now the principal 
surce of information ado. c Absolute age of rocks and other geological features, including 
* of the Earth itself, and, cán be used to date a wide range of natural and man-made 
wterials. Together with stratigraphic principles, radiometric dating methods are used 
n ronology to establish the geological time scale, Among the best-known techniques 
arbon dating, potassium-argon dating and uranium-lead dating. By allowing the 
establishment of geological timescales, it provides a significant source of information about the 
sils and the'deduced rates of evolutionary change. Radiometric dating is also used to 

ological materials, including ancient artifacts, l 

petecting Radioactive Rays 

Radioactivity IS invisible, has no smell, makes no sound - in fact it cannot be detected by 


any of OU senses. op 
However, because radioactivity affects the atoms that it passes, we can easily monitor it 
variety of methods: 


sing a 
a £ Geiger-Müller tube 
Photographic Film 


s» Gold Leaf Electroscope 
« Spark Counter 

a Cloud Chamber 

= Bubble Chamber 


» Modern Detectors 
Uses of Radiation 
Here ure some examples of how radiation is used: 


a insmoke detectors 


a for sterilizing medical instruments 


e for killing cancer cells 
« for dating rocks and materials such as archaeological finds 
= in chemical tracers to help with medical diagnosis 
e for measuring the thickness of materials in, for example, a paper factory 
Tracers 
ive chemicals called tracers for medical imaging. Certain 
body, and the radiation 


Doctors may use radioact 
chemicals concentrate in different damage 
concentrates with it. Radiation detectors place 
with the aid of computers, build up an image © 
When a radioactive chemical is used in this wa 
*  ithasa short half-life and so decays be 

* itis not poisonous 
Emitters of beta radiation or gamma T 
readily pass out of the body, and they are less likely to 


d or diseased parts of the 
d outside the body detect the ra 
f the inside of the body. 

y it is not normally harmful, because: 


fore it can do much damage 


diation emitted and, 


adiation are used because these types of radiation 
be absorbed by cells than alpha radiation, 
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Monitoring the thickness of materials 
Radiation is used in industry in detectors that monitor and control the thickness pp 
hicker the material, the more radiation Ü 


materials such as paper, plastic and aluminium. The t 
absorbed and the less radiation reaches the detector, It then sends signals to the equipment that 
adjusts the thickness of the material. 
Units of Radiation Measurement 
* The gray (Gy) The gray (Gy) measures the absorbed dose. meaning the enerpy 
transferred to the material by ionizing radiation upon encountering it. / Gy = / joule pe» 
kilogram 
a The Becquerel (Bq): The Becquerel (Bq) measures the activity of the radioactive source 
meaning the number of atoms which. within a particular time frame, transform and emit 
radiation. 1 Bg = 1 emission of radiation per second. 
The sievert (Sv) evaluates the effects of ionizing radiation on living material. At equal 
doses. the effects of radioactivity on living tissue depends on the type of radiation (alpha. 
beta. gamma, etc.), on the organ concerned and naturally on the length of exposure. 
Roentgen (R) A unit of exposure to ionizing radiation. It is the amount of gamma or x. 
rays required to produce ions resulting in a charge of 0.000258 coulombs/kilogram of air 
under standard conditions. Named after Wilhelm Roentgen, the German scientist who 
discovered x-rays in 1895. 
* Rad (radiation absorbed dose) The radiation-absorbed dose (rad) is the amount of 
energy (from any type of ionizing radiation) deposited in any medium (e.g., water, tissde, 
absorbed 100 ergs of energy 


air) An absorbed dose of 1 rad means that | gram of material 

(a small but measurable amount) as a result of exposure to radiation. 
» REM (Roentgen equivalent man) A unit in the traditional system of units that measures 
the effects of ionizing radiation on humans. 
Nuclear Fission 


Radioactive elements can undergo à n 
forming a stable element. Nuclear fission is one such reaction. Fission meafis to divides Elements 
having atomic numbers greater than 90 can undergo fission. Uranium is one such element. In 
nuclear fission, the nucleus of an atom breaks up. 

In other words, heavy unstable nuclides can be split to produce energy in a process called 
nuclear fission. When uranium decays naturally % - particles ands particles are emitted, 
However, when uranium - 235 is bombarded by neutron it forms.urantum - 236, Uranium - 236 is 
unstable and breaks down, splitting into two large particles and emitting three neutrons. 

2351) In ——+ if) Ba + 22K 3(5n) 


92 0 36 
When the exact masses of the final products are added together, the sum is found to be 


appreciably less than the sum of the exact masses Of the"üranium - 235 and the original neutron. 


This difference in mass 5 appearS)as ‘energy given by AE = Arne, [c is the 


velocity of light] 
The Uranium - 236 can fission td give isotopes of Barium-144, Krypton - 90 and two 


neutrons. 
235 1 144 90 1 
92 U + INNO 56 Ba + ser + 2 (gn) 
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Controlled Nuclear Fission 
in a sustained controlled nuclear reaction, for every 2 or 3 neutrons released, only one 


To maintal ^ 

must be allowed to strike another uranium nucleus, If this ratio is less ; 
ust 7 neige I ess than one th 

will die out: if it is greater than one it will grow uncontrolled (an atomic beri gr eae 

absorbing element must be present to control the amount of free neutrons in the reaction ea 

Most reactors are controlled by means of control rods that are made of a strongly irl 


absorbent material such as boron or cadmium. 


uranium nuclei ——p yy korbod neurn 
EN 


E o 
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9—- 
initial 
neutron b 
a t » absorbed neutron 
" AP to the need to capture neutrons, the neutrons often have too much kinetic energy. 
ese fast neutrons arc slowed through the use of a moderator such as heavy water and ordinary 


Wa P v ^» 71 bY » 
us Some reactors use graphite as a moderator, but this design has several problems. Once the 
3t neutrons have been slowed, they are more likely to produce further nuclear fissions or be 
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absorbed by the control rod. 
Uranium Enrichment (CSS 2009) 

Scientists knew that the most common isotope. uranium 238. was not suitable for 
nuclear weapon. There is a fairly high probability that an incident neutron would be captured i 
form uranium 239 instead of causing fission. However, uranium 235 has a high fission 


probability. 
Of natural uranium, only 0.796 is uranium 235. This meant that a large amount op 


uranium was needed to obtain the necessary quantities of uranium 235 

in order for a chain reaction to occur, the pure uranium ore must be refined to raise the 
concentration of 235U. This is called enrichment and is primarily accomplished through , 
technique called gaseous diffusion. In this process, the uranium ore is combined with fluorine to 
create a chemical compound called uranium hexafluoride. The uranium hexafluoride is heateg 
and vaporizes. The heated gas is then pushed through a series of filters. Because some of the 
uranium hexafluoride contains 238U and some contains 235U, there is a slight difference in the 
weights of the individual molecules. The molecules of uranium hexafluoride containing 235U are 
slightly lighter and thus pass more easily through the filters. This creates a quantity of uranium 
hexafluoride with a higher proportion of 235U. This is collected, the uranium is stripped from it, 
and the result is an enriched supply of fuel. Usually, nuclear power plants use uranium fuel that is 


about 4% 235U. 


Nuclear Power Plant 
A nuclear power plant produces electricity in almost exactly the same way that a conventiona| 


(fossil fuel) power plant does. A conventional power plant burns fuel to create heat. Thé fucl is 
generally coal, but oil is also sometimes used, 





Condenser 


Containment Structufe 
The heat is used to raise the temperature of water, thus causing it to 
temperature and intense pressure steamthat results from the boiling of the water turns a turbine, 
which then generates electricity. A nuclear power plant works the same way, except that the heat 
used to boil the water is produced. by a nuclear fission reaction using 235U as fuel, not the 
combustion of fossil fuels. A nuclear power plant uses much less fuel than a comparable fossil 


boil. The high ` 
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i plant |) Kilogram o af eran 
" eae iy \ kilogra nuclear urani (ue 15 of coal to produce the same amount 
M cle Stages of Naclear Energy 
j dv? “icar power plants don't require 
AC Nuclear PU large plot liken Wind o Pat they : 
not need a re pi ike ~ Wind farm. Cy have to be built on the coast, but 
sn't contribute to carbon emissi ' 
, doe Turm SSIONS - No CO, is giy i i 
T global wa ge Eiven out - it therefore does not 
. Ir does net prod vor Particles to pollute the atmosph 
i ! halts 
F Nuclear el ell ar the most concentrated edere 
p roduced rom a SI mass of fuel. This reduces IMPER inse ii nar pi is 
: sts - (although the fuch is 


ate occur Is expensive because of security 

: iable. It does not de 

It 15 réliable depend on the weather. We can control the output It is relativel 
ut It is relatively 


, 
the output - alth : 
asy to control the ough the time f; ; 
«mall as.for fossil fuel stations. actor for altering power output is not as 


It produces a small volume of waste 


vantages 
Disposal of nuclear waste is very expensive, As it is radioactive | 
it wi em dioac nost 

in such a way as it will not pollute the environment oactive it has to be disposed of 
Decommissioning of nuclear power stations is expensive and takes a long time 

Nuclear accidents can spread radiation producing particles g ume, " 

adiation harms the cells of the body whi particles over a wide area, This 
radiation S € body which can make humans sick or even cause death 
Illness can appear or strike people years after they were exposed to nuclea diati d 
gen [ ltd 2a Pv; poss] dle type of reactor disaster is known as 
meltdown. in : me oe the fission reaction of an atom goes out of control, which 

nuclear €? si a - y ; N 
leads E xplosion releasing great amounts of radioactive particles into thc 
environment 
i Nuclear Fission 
; When lighter nuclides fuse together to form a heavy nucleus in a process called nuclear 
fusion, energy 1S produced and mass is lost. For example, two atoms of heavy hydrogen may fuse 
together to form helium and a neutron; 
2H 2 3 1 
+ £H —— 

The sum of the exact masses of the helium atom and the neutron is less than the sum of 
exact masses of the two heavy hydrogen atoms. This lost mass is released as energy. 

It is thought that the Sun's energy is produced by nuclear fusion. The two heavy hydrogen 
atoms must move with great speed in order to overcome the strong repulsive forces between the 
positively charged nuclei. The very high temperatures required for fusion reactions would melt 
any known material. Therefore, the atoms are held in a plasma (hot ionized gas) in an intense 
magnetic field so that they do not touch the walls of the container. It has not yet been possible to 
produce a controlled reaction, but in future this problem may well be overcome. An uncontrolled 
fusion reaction has been produced in the hydrogen bomb. 
Nuclear fusion is the opposite of nuclear fission. 


‘form elements with larger masses. : 
The temperature conditions for fusion exists in the sun and stars. The sun has an internal 


pisad 


Elements with small masses combine to 
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temperature of about 20,000,000"C. In the sun. 
changes, During the carly life 
a series of steps. 


fusion occurs through a complex series of nig} 
Car 


of a star, four hydrogen nuclei are fused into one helium Nucloys ; 
E In 


Deuterium Helium 


+ Energy 
be 
Tritium Neutron 


The sun is constantly losing hydrogen as it forms helium. A tremendous amount of 
energy is released during this fusion. The energy comes from matter that is converted to ene 
Phe helium that is formed has a mass almost one percent less than the mass of the four hydr 
atoms, This one percent mass is converted to energy. 

Light and radiant energy from nuclear fusion travel 150 million kilometers from thc sum 
to the earth. However, the total energy that reaches the earth is only a tiny fraction of theuotaj 
energy released by the sun. 

Nuclear Fission vs Nuclear Fusion 

Nuclear fusion and nuclear fission are two different types of energy-relcasing réactions in 
which energy is released from high-powered atomic bonds between: the partiales within the 
nucleus, The main difference between these two processes is that fission. is he splitting of an 
atom into two or more smaller ones while fusion is the fusing of two or more sthaller atoms into a 
largeronc, —— 


rey. 
We 
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Definition: ləs»ion is the splitting of a large 

: | atom into (wo or more smaller ones 
Vission reaction does not normally 
|Occurin nature, OO OOOO 
Fission produces many — highly 





| usiogf isque fusing ol lwo or more 
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J-Eusienoccurs in stars, Such as the 
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reaction; radiouctive purticles produced by fusion reaction, but il 
a fission "tripper" is used, 
radioactive particles will result 

RIO BEND. NT framihba — 1 1. 
Conditions: Critical mass of the substance and | High density, high temperature 
Pete high-speed neutrons/ie fequired.— | environment is required. — 
Energy Takes litte energy to split. two | Extremely high energy is required 






| Requirement: atoms in a fission reaction. lo bring two or more protons close 






enough — that nuclear — forces 
overcome their electrostatic. | 
repulsion, 
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| | b. fission reaction t0" s s 


Cause 


here 2l 
of, If radi 


towards 


ion. however, we are far trom keeping ou 
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ment and, in th 

: € à vc " 
Ay causing abnormal growth and Possibly Bi 
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(me, There are 
nment. There 
r planet cle 


any other kind of pollution, is 
I5 casc, the unwanted thing is 
rous thing because radiation 
this radiation remains in the 
many causes of radioactive 
are techniques used to Manape 
un of radioactive pollution. 


5 arc, as you may have guessed. 


, MOI * waste but only when imprope ispos 

: ) à perly disposed 
oactive waste is disposed of in the appropriate manner then it does not anibal 
radioactive pollution. The causes are as follows: 


Production of nuclear weapons - radioactive m 
health risks and release a small amount of 


standards this relcasa is not significant and is not a danger to us unless an accident 
occurs, Standards have not always been so high, however, as in Fernald, Ohio USA. 
Decommissioning of nuclear weapons- the decommissioning of nuclear weapons 
causes slightly more radioactive pollution than in the production, however, the waste 
(alpha particles) is still of low risk and not dangerous unless ingested. 

Mining of radioactive ore (uranium, phosphate etc.) - mining these involves crushing 
and processing of the radioactive ores and this generates radioactive waste which emits 
alpha particles. This waste is of low risk unless ingested. 

Coal ash - it may come as a surprise that coal ash can be very dangerous. Some coal 
contains more radioactive material than usual and is often referred to as ‘dirty’ coal; when 
this is burnt the ash becomes more radioactive as the radioactive particles do not burn 
well. This level of radioactivity is less than in phosphate rocks, however, due to small 
amounts being released into the atmosphere and its ability to be inhaled, this ash is 
significantly more dangerous. E » 
Medical waste- a number of radioactive isotopesare used in medicine, either for 
treatment or diagnostics. These can be left to decay over a short period after which they 
are able to be disposed of as normal waste. hate 
Nuclear power plants - nuclear power plants under current standards produce fice 
radioactive pollution due to safety precautions that must be adhered to. xi ind 
power plants can cause dangerously high radioactive pollution, Ws 2 yy Tum Sp 
of Chernobyl, the most well-known and worst nuclear disaster in history 


recent Fukushima, after the earthquake and tidal wave in Japan. 


aterials used in this production have high 
pollution. Thanks to good current health- 
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Electromagnetic Radiation ul 

Electromagnetic radiation js a form of energy that is produced by oscillating electric 
magnetic disturbance, or by the movement of electrically charged particles traveling through 
vacuum or matier. The electric and magnetic ficlds came at right angles to each other | 
combined wave moves perpendicular to both magnetic and electric oscillating fields thus 
disturbance. Electron radiation is released as photons, which are bundles of light energy tha 


travel at the speed of light as quantized harmonic waves. This energy 15 then grouped itto 
categories based on its wavelength into the electromagnetic spectrum. These electric and 


magnetic waves travel perpendicular to cach other and have certain characteristics, including 
amplitude, wavelength, and frequency. 
General Properties of all electramagnetic radiation: 

1. Electromagnetic radiation can travel through empty $ 
must travel through some sort of substance. For example, 
solid, or liquid to pass through in order to be heard. 

2. The speed of light is always a constant, (Speed of light : 299792458 x 10* ms") 

3. Wavelengths are measured between the distances of cither crests or troughs. It is usually 


characterized by the Greck symbol A 


Light Wave 


and 


pace, Most other types of waves 
sound waves need either a gas 


A wave is a disturbance or oscillation that travels through space and matter, accompanied 
point to another, often with no 


by a transfer of energy. Wave motion transfers energy from one 

permanent displacement of the particles of the medium —that is. with little or no associated mass 
transport. They consist, instead, of oscillations or vibrations around almost fixed locations. Waves 
are described by a wave equation which sets out how the disturbance proceeds over time, "The 
mathematical form of this equation varies depending on the type of wavc. 


There are twa main types of waves. 
s Mechanical waves propagate through a medium. and the substanee of this medium is 


deformed. The deformation. reverses itself owing to restoring ferecsresulting from its 
deformation. For example, sound waves propagate via air molecules colliding with their 
neighbors. When air molecules collide, they also bounce awayglrom each other (a 
restoring force). This keeps the molecules from continuing 16 travel in the direction of the 


wave. 
s Electromagne 
oscillations of electrical and magnetic fie 
therefore travel through a vacuum. These ty 
radio waves, microwaves, infrared radiation evi sibie 

and gamma rays. 

Further, the behavior of panicles in quantum mechanics is described by waves and 
researchers believe that gravitational waves#lso wavel through space, although gravitational 
waves have never been directly detected. 

A wave can be transverse or longitudinal depending on the direction of its oscillation. 
Transverse waves occur when a distürbance €reates oscillations perpendicular (at right angles) to 
the propagation (the direction of energv transfer). Longitudinal waves occur when the oscillations 
are purallel to the direction of propagation, While mechanical waves can be both transverse and 
longitudinal. all electromagnetic waves are transverse. A simple type of wave is illustrated below. 


tic waves do not require a medium, instead, they consist of periodic 
Ids generated "by charged particles, and can 
pe$ ol waves vary in wavelength, and include 
light, ultraviolet radiation, X-rays, 


> I í llectromagnetie waves have high speed :*' | mechanical wave have low speed 
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The Electromagnetic Spectrum " | TTE ! 

“The! “electromagnetic spectrum’ "is 'simiplyla phrase üsed to deséribe electromagnetic 
radiation of all wavelengths. This includes radio waves, microwaves, infrared: visible tight. , 
ultraviolet; X ‘rays, gamma fays, and ‘other ‘electromagnetic’ radiation of longer and shorter 
wavelengths. Note that the names given to Various, portionis of the'spectrum are simply arbitrary 
labels imposed by humans; theré is no definite wavelength where “radio waves" cease to be radio 
waves and suddenly become "microwaves": Rather, the Various portions of the spectrum blend 
Mo one another tind waves in between radib Waves ‘and microwaves interact with matter in a 
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«4 the normal to either the incide 
manner in between radio waves and microwaves. pr d d someone to view their Aya d reflected rays. The minimum ler h of'e vi 
THE ELECTRO MAGNETIC SPECTRUM e d requ should be placed at eye ivel. The ee, oe half their height ses x ihe "n 
á "m , - " M x i r x 4 z y x 
Wavelength pH: ification of a planexmirror Mage equas the si; yar 
ue ys dient bog One. Recall that eiie vigi d see ie 
Radio Mécoweve intreed Vebie  Ukravioist X-Ray Gamma Ray me u -| 2 | 
f plane mirrors 
Ls 0 mirrors are used as looking glass. 


plane | , 
' irrors-also have many scientific 

plane minh” uses. In most of 

t ering insrumenis oes 
piane mirrors are also used in constructing periscope which is ^ 45° angie 





3. used. in submarines. — 
je Plane mirrors are used in solar cookers. o 
& Plane mirrors are used to make kaleidoscope, a toy which one 
foduces beautiful patterns from colored paper, pieces of giass 
or small colored beads. box— 
appli cation of Plane M Mostre halk 
b : instrument in which plane mirrors i 
It is important to remember that there is no fundamental difference between anyàponion Ale of an object can be asas binds de se he 
of the electromagnetic spectrum other than wavelength (and its dependent properties, frequeficy pis observing enemy movements from trenches without anv dan i 
and energy). A radio wave is electromagnetic radiation of a long wavelength, andyx rays are ase? = seen. Sailors on submarines use periscopes to see things dem 
electromagnetic radiation of a shorter wavelength, but they are both electromagnetic radiation and of beng [evel mone eye 
their behavior is governed by the same laws. a is consists of two parallel mirrors A and B facing each other and or ping 
Likewise, infrared radiation is of wavelengths that are easily absorbed by matter and h fixed at 45? to the frame work. Rays of light entering through the dard: 
turned into heat, and x rays are radiation of wavelengths that can pass throügh-soft tissue but ae | a rt strike the mirror A at an angle of incidence equal to 45? and are reflected along the axis 
SELE los A isi umido d E spectrum is all a result of the of the tube, seine zs asd B at a dud Pe mirror B, these rays are reflected parallel to 
The entire electromagnetic spectrum has frequencies between less than | billion waves cid atic helical S i . 


per second (radio) and greater than 3 billion waves per second-(gamma rays). Light waves are 

waves of energy and the amount of energy in a wave is proportianal to its frequency. Wav elength 

increases, while frequency and energy decreases as we go from gamma rays to radio waves. 
Plane Mirrors 

Plane mirrors are the common, every day, flat mirrors that we see everywhere in our 
society. A plane mirror consists of a flat, two-dimensional surface that reflects the light coming 
from or reflecting off another object. When lightyrays strike this particular mirror, the angle of 
reflection (the light ray's incoming angle) is equal to the angle of incidence (the light rav's 
outgoing angle). The object reflected will appear to be behind the mirror's surface at the identical 
distance away. 

For flat mirrors the Law of Plane Mirrors states that "the image is always the same 
distance behind the mirror as the object i5 in front of the mirror.” The image, I, and the object, O, 
always line up along the same normal. The image is upright, but left-right reversed. The Law of 
Plane Mirrors states that di/— ède. This reflection, like ALL reflections, obeys the Law ol 

7Reflection: the angle of incidence equals the angle of reflection, Note that these angles ar : 
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bore!) A mirror, whose polished, reflecting Surface is a ‘part ‘of a hollow he oF fee OF plastit 
is called a spherical mirror. - SES alt 
In a spherical mirror, onc of the two, =” yf 

curved surfaces is coated with a thin laver of silver _ ^? : 

fí ll d . * "d . . 1 = f i 

ollowed by a coating of red lead oxide paint. — 4 t 


Thus, one side of the spherical mirror is opaque ‘ 
ea the other side is a highly polished reflecting , ju vp em 
sur 

vire D NM the opaque side of a.mirror is., Concave Mirror. AH „Convex Miror 
The reflecting side is black, |... 4... - ATTETAES BD i 2s MES 
o — * Depending upon the nature of the reflecting idt ei ATUS <a ` mgd 
* of @anirror, the aM mirror is classified, |... |... Tnm Nt 





X 
a 





Oh e Kp fl! 


























3534 
as. d. tol gn peu JANIN U? WwW HANIN yngi ` 
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" Convex mirror o 
Concave, mirror is a spherical mirror bur 3p E €: ls FF 
iu i ere wr 4! E 
reflecting surface is towards the center of the sphere & ine in nonis f 
} 20.X FH «Hollow sphpto, ue 
of which the-mirror is a part... paar is 
Convex mirfor is a spherical mirror whose reflecting M M ades mue ^ Retleciin | ue 
rfade- s from the center. of the, sphere of. mh et JAM fe 
surfa away from the center of the, sphere of eae PME doce |” is 
hich irror is:à part. ax NE (AD NG Io 
“phy sical Terms = ` -7 A vast A 
-2 fy t an i 
Let us now define.certain physical terms relating jo aphericaf mirrors. ae qp 
Az oM uICenter of Curvature is the center. of the, Sphere. of which, the prev jijhcPtóris à 
Ánwi 2i Ion 


Q) ili ; apert. It is denoted by the lester C, “one A 
Radius of Curvature is the radius of. the sphere’ ‘of . which the” fes Ba part His 


represented by the letter R. 
Linear aperture is the distance between the extreme points (X and) on the periphery 


of the mirror. 
a Pole is the midpoint of the aperture of the spherical mirror, 


à 
V 


Convex Minor 


It is represented by the letter 


Concove Minor 
= Principal axis is the straightline passing through the pole an 
a spherical mirror. 


d the center of curvature of 


gh à 


Principal Focus or Focus 
` The rays of light parallel to the 


principal axis of a mirror after reflection, either pass throu 
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Classification of Lenses 
Lens is a portion of transparent refracting medium bound by two spherical surfaces o 


one spherical surface and the other plane surface, 
Lenses are divided into two classes: 


Convex Lens 
Convex lens are thin at the edges and thick at the centre. 


In case of a convex lens, the rays after refraction actually come to 
a focus and hence a real focus is obtained at F, 


Concave or Divergent Lens 
Concave lens are thick at the edge and thin at the centre. 


In case of a concave lens, the rays afier refraction appear to come 


from F and hence F is a virtual focus Concave 
Mirage (CSS 1992/ 2018) 
Q: What is a mirage? Describe in detail the creation of mirage 
(CSS-2018) | 
ientific explanation. A common mirage is 


A mirage is an optical illusion that has a SC 
seeing a pool of water in a desert, which doesn't really exist. This happens when light beams 


bend. In space, light travels fast because there is nothing slow it down. On Earth, light-has"to 
travel through the atmosphere, which slows it down. When light travels from cooleraainito 
warmer air, it bends. This happens because there is something that is changing the speed at 
which the light is traveling. One part of the light wave changes speed just a split.second before 
the other. That makes the light wave turn. Under certain conditions, usually on hot'sunny days, 
light beams bend when they hit hot air close to the ground. Instead of reaching tbe ground they 
bounce up toward your eyes. What you see is a mirror image of something on the ground, a 


reflection that looks like a puddle. 


How do mirages form? 
Normally, light waves from the sun travel straight through the atmosphere to your eye. 
ir and cold air. 


But, light travels at different speeds through hot à 
Mirages happen when the ground is very hot and the aifis cool. The hot ground warms & 


layer of air just above the ground. 
When the light moves through the cold air and.into the layer of hot air it is refracted 


(bent). 
A layer of very warm air near the ground refraéts)the light from the sky nearly into a U- 


shaped bend. Our brain thinks the light has travélléd-in'a straight line. 
Our brain doesn't see the image as bent light from the sky. Instead, our brain thinks the 


light must have come from something on the.ground, 


cat ad 
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Ceramic 

(CSS 1996/2001, 2007, 2008) 
ceramic is an inorganic non-metallic solid made i 
haped.and. up of either metal : 
opui tet e RUE compe Penn to Nh vrvestumy The 
ally COS ; ý rmed betwee i falli 

npicall¥ as aluminum and oxygen (alumina-Al;Oy), calcium oes pe : CIAM 


h 
“ements SUC", ili itfide-Si 
VE and nitrogen (silicon (mitride-SisN4) In general, they are hard, corrosion-resistant and 


pilico 
gristle -. comes from the Greek word ing * 
eramic meaning ‘pottery’. (Pottery is one of the old 
est 
Les rule Permet of Pte od e mam Prose m Chin hare 
carbon ated, f arde ' ) The Clay-based domestic wares, art object 
ming products are familiar to us all, but pottery is just one part of the ceramic world. Goals 
nowadays the ferm "ceram has a more expansive meaning and includes materials like 
lass advanced ceramics and some cement systems as well, 
feront can be di vided in h OWO € lasses, traditional ceramics and advanced ceramics. 
SA Traditional ceramics inc lude clay products, silicate glass and cement 
‘ Advanced ceramics consist of carbides (SiC), pure oxides (A1203), nitrides (Si3N4), 
non-silicate glasses and many others. 
properties — 
Ceramics offer many advantages compared to other materials. They are harder and stiffer 


eel; more heat and corrosion resistant than metals or polymers; less dense than most metals 
and their raw materials are both plentiful and inexpensive. Ceramic materials 
f properties which facilitate their use in many different product areas 


than st 
and their alloys; 
display a wide range o 
|n general, most ceramics are: 
Hard, 
Wear-resistant, 
Brittle, 
Refractory, 
Thermal insulators, 
Electrical insulators, 
Nonmagnetic, 
Oxidation resistant, 
9. Prone to thermal shock, and 
10. Chemically stable. 
Applications 
Ceramics offer many advantages compared to other materials. They are harder and stiffer 
an steel; more heat and corrosion resistant than metals or polymers; less dense than most metals 
und their alloys; and their raw materials are both plentiful and inexpensive. Ceramic materials 
display a wide range of properties which facilitate their use in many different product areas. 
i Hd ospace: space shuttle tiles, thermal barriers, high temperature glass windows, fue! 
celis 
Soniudier Uses: glassware, windows, pottery, cede oe 
eus ties; lenses, home electronics, microwave she n "sors, ceramic rotors, valves, 
motive: catalytic converters, ceramic filters, airbag sensors, safety glass - 
Spark plugs, pressure sensors, thermistors, vibration sensors, oxygen 


magnets, dinnerware, 
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Name tags 
Outdoor signs 
Packaging 
Pallets 
Pipes 
Plates 
Seat backs 
Security shields 
Shutters 
Trays 
Window frames 
Windows 

* Windshields 
Chemistry of Plastics 

Plastics consist of very long molecules each composed of carbon atoms linked in 

chains. One type of plastic, known as, is composed of extremely long molecules that each 
contains over 200,000 carbon atoms. These long, chainlike molecules give plastics unique 
properties and distinguish plastics from materials, such as metals, that have short, crystalline 
molecular structures. 


Although some plastics are made from plant oils, the majority are made from fossil fue. 


Fossil fuels contain hydrocarbons, which provide the building blocks for long polymer molecules 
These small building blocks, called monomers, link together to form long carbon chains called 
polymers. The process of forming these long molecules from hydrocarbons is, known’ as 
polymerization. The molecules typically form viscous, sticky substances known as resins, which 
are used to make plastic products, 


Thermosctting and Thermoplastic Plastics 
There are two basic types of plastic: /Aermosetring, which cannot-be-resoftened after 


being subjected to heat and pressure; and thermoplastic, which can be repeatedly softened and 
remolded by heat and pressure. When heat and pressure are applied 16 à thermoplastic binder, the 
chainlike polymers slide past cach other, giving the material "plasticity." However, when heat and 
pressure are initially applied to a thermosetting binder, the molecular chains become cross-linked, 
thus preventing any slippage if heat and pressure are reapplied. 

Difference between Thermosetting and Thermoplastie Plastics 

Though thermoset plastics and thermoplastics sound similar, they have very different 
properties aud applications. Understanding the performance differences can help you make better 
sourcing decisions and improve your product designs, 

The primary physical difference is that 4hermopfastics can be remelted back into a liquid, 
Whereas thermoset plastics always remain in a.petmanent solid state. Think of thermoplastics as 
butter — butter can be melted and cooled multiple times to form various shapes. Thermoset is 
similar to bread in that once the final suite js achieved, any additional heat would lead to charring. 
un r Thermoplastic — — | 
Thermoplastics Curing Process 
Themmoplastes pellets soften when heated 
cross-link together during the eGring process | and become more fluid as additional heat is, 
to form an itreversible chemical bond. The | applied. The curin ocess is completely 
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' Some of advantages of plastics are listed below; 
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features” jastics significantly improve the UN and Benefits 

Terme 's mechanical properties, providing offer vary, ultiple thermoplastic resins that 









mater chemical resistance, heat resistance 
enhan omurai integrity." Thermoset plastics 








| t 

| and "aen used for sealed products due to Dependin js oe 
ue oF ance to deformation. MUS lowe on the resin, thermoplastics can 
heir b “Stress applications such as plastic 





ARS ip 
Or high-stress mechanical parts 





Pr? «Moreeresistant to high temperatures 











2. than thermoplastics o. Highly recyclable 
| Highly flexible design z thse bas pias finishes 
k AT "Impact resistance 

Thick to thin wall capabilities o ; : ee 
: Excellent aesthetic appearance o Conan MrNE pini 
o High levels of dimensional stability' © Hard crystalline or rubbe 
o Cost-effective options asse 

Eco-friendly manufacturing 
Len Cannot be recycled C 

S i : annot be recycled 
o More difficult to surface finish o More difficult to surface finish 





o Cannot be remolded or reshaped 
Importance and Usage of Plastics 

Plastics are indispensable to our modem way of life. Many people sleep on pillows and 
mattresses filled with a type of plastic—either cellular polyurethane or polvester. At night, people 
sleep under blankets and bedspreads made of acrylic plastics, and in the morning, they step out of 
hed onto polyester and nylon carpets 

The cars we drive, the computers we use, the utensils we cook with, the recreational 
equipment we play with, and the houses and buildings we live and work in all include important 
plastic components. The average car contains almost 136 kg (almost 300 Ib) of plastics—nearly 
12 percent of the vehicle's overall weight. Telephones, textiles, compact discs, paints, plumbing 
fixtures, boats, and furniture are other domestic products made of plastics. 

Plastics are used extensively bv many key industries, including the automobile, 
uerospace, construction, packaging, and electrical industries. The aerospace industry uses plastics 
to make strategic military parts for missiles, rockets, and aircraft. Plastics are also used in 
specialized fields, such as the health industry, to make medical instruments, dental fillings, 
optical lenses, and biocompatible joints. 

Advantages of plastic: , 


Cannot be remolded or reshaped 





. 9€ Generally plastic items like toys, bags can be reused in various ways such as in the 


manufacturing of fashionable accessories and other plastic goods. 
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^9. Plastic mhteriols are light in weight, onbreakable, odorless and can be easily malded, 

: Qi They have excellent finishing; possess good shock absorption capacity. high.strengt a 
bala, well as toughness. ve ey ecipeliuanesurt EOLIAN wf Ill adserit dt 
«'& iy The: plastics materials are cormsion resistant and those re inert '88 -far. chemical o 
changes due to atmospheric oxygen goes. besides these have low thermal EXPANSIDN er 
co-efficient. aldunstl has etui riton bane SUEY i 

LO: Therefore they possess good thermal and electrical insulating property. lene aser 
Lan Plastics: have water resistan property and possess, good adhesiveness: They BRE Strong 
ire durable, goad and cheap to produce i s ooh sit anite Ti WNT emat 
Q: ditis possible to recycle plastic; therefore no decomposition raquined which is mugh mare 
rou seNpensive-and hazardous than recyeling: Ha bales vet buen catty uy 


ao- Plastic can. be used jin building, construction, electronics; packing and, transportuipy 


indusitig. ul m mettre t nnd i : l l 

© Plastic can be used to produce other product and reduce soil and wind erosion. ov] 

o Because of nonconductivé).npture. of plastio, they, can be : easily, use 7 electrical 

installations. goni ons 6 uf zajebi quma en 

Disadvantages of plastics; an dul 3 palrol oldie) vlad c | 
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o Plastic materials have low heat resitan a 

and release taxic (umes-afier.buming. ' 

o The recycling of plasuc i$ noi cost effective process and,eveg MOE EXxpaNnslys compare lo 
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o The raw material for manufacturing of plastic bags, js, patsor eric pls wich are. AAR 
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biodegradable. -MWwo AlN litis de Aare ein huil 
1,9, Plastic materials like plastic bags are mostly end up és harmfy), waste in landfill which 
vos, may pollute the environment and threatening our healthy Ji; Lii im rut v» eria 
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Plastic and the Environment... v f iul edt oie ove nire eiiiai ented 


temperature and deformation at high pressure. j 
nd poor ductility. But they are combustihiliyy 


buius st peek y e 


hiteni Plastics are used throughout the world far a broad number of reasons: Although plastic is , 


certainly. à globally important product, thero@ne many. environmental concerns associated wilh ils 
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One of the positive characteristicsvof plastic is tho :fact that iris. durable, Unfortonalely. 
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Evidence is mounting that the-chemical building blocks thatimake plastics colvaitsatile are 
iie semie components ‘that! might: harm péople:and the:‘environmentiAnd: its proddtiog! and 
disposal contribute to an array of ehvironmental problems, too: For example: i ii euid iu Un TIE 
» Chemicals added to plastics are absorbed by human bodies. Some ofahe e sti i : x 
have been found to alter hormones or have other potential human health ning d / 
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à . M 1 MUT: ' ad- 
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a Floating plastic waste, which can survive for thousands of years in water, PON nur 

mini transportation devices for invasive species, disrupting habitats. 25/1251 ^ xor mu. 
= Plastic buried deep in landfills can leach harmful chemicals that. spread. into, groundywalen. 


yiil o Around 4 percent of world.oil production,is used.as a feedstogk 40, make plastics; and a 


similar amount is consumed as.enerey in the process.) ; «od uto euid aniqqoile brut 
« People are exposed to chemicals from plastic multiple times per day through the aif dust 
water, food and use of consumer products. For example, phthalates are used, aṣ, ie qq 
na eo Plasticizers in the manyfacure-af vinyl Soaring and wall coyerieas, fpod packaging ‘and 
medical devices. Eight out of every ten babies, and nearly all adults, have, measurably sy 
levels of phthalates in their bodies. 5 UAI Jw , " Y 
* [naddition, bisphenol A (BPA), found in polycarbonate bottles and the (inings.o food. ds 
A > m FOU red 
e cans, ean [each into fopd and drinks, The, U.S; Centers for Disease, Control 
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vilek c 
Type of Plastics and Plastic Recycling cr am iR 
^10 .cBlastionis a material, whigh-degrades; very Al ywly, lt. is, said that, it;takes arpund 100 to 
500 years for; discarded  plastia,to et, degraded, naturally. This sevelauion led tp, the. goncept of 
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a was in 1988, the SPI (The Society of the Plastics Industry) designed the symboj 


É „anple of arrows, inside which th, ^ 
for plastic classification. The symbol code o S are there are 
numbers ranging from | to 7. Most of us are familiar ie AN IAN 
symbol embossed on plastic items like pet bottles, YOR 4 1 \ 4 2 


i ifyi ic is considered to be 
| etc. This system of classifying plastic is cons! 
vin i both consumers and 


a uniform coding system, which helps 
recyclers to differentiate the various kinds of plastic. € PETE HDPE 
from that, it gives a clear idea about which plastic is used !or A A A 
manufacturing that product. 3 4 5 
Number 1 Plastica MN Q e C 
PET or PETE (polyethylene terephihatate 

Polyethylene terephthalate ethylene found in Soft y LOPE Pp 
drink, water and beer bottles; mouthwash bottles; sa AX A 
butter containers; salad dressing and vegetable — o! 6 7 
containers; oven able food trays. ¢ C os 
Number 2 Plastics M 


HDPE (high density polyethylene) A T 
High density polyethylene, found in Milk jugs, Juice 
bottles; bleach, detergent and household cleaner bottles; shampoo bottles; some trash and 


shopping bags; motor oil bottles; butter and yogurt tubs; cereal box liners 


Number 3 Plastics 

V (Vinyl) or PVC 

Polyvinyl chloride, 
oil bottles, clear food packaging. 

windows, piping 

Number 4 Plastica 

LDPE (/ow density polyethylene) 
Low density polyethylene, found in Squcezable bottles; bread, frozery food, dry cleaning 

and shopping bags; tote bags; clothing; fumiture; carpe 

Number 5 Plastics 


PP (polypropylene) 
Polypropylene, found in. Some yogurt containers, syrup bottles, ketchup bottles, caps, 


found in. Window cleaner and detergent bottles, shampóo bottles, 
cooking wire jacketing, medical equipmenty-siding 


siraws, medicine bottles 
Number 6 Plastics 
PS (polystyrene) 
Polystyrene, found in: Disposable platessand/cups, meat trays, cgg cartons, carry-oul 
containers, aspirin bottles, compact disc cases 
Number 7 Plastics 
Miscellaneous 
Found in Three- and five-gallon water bottles, 'bullet-proof' materials, sunglasses, DVDs, 
iPod and computer cases, signs and displays, certain food containers, nylon 
' A wide variety of plastic resins-that don't fit into the previous categories are lumped into 
number 7. A few are -even made from plants (polyactide) and are compostable. 
Polycarbonate is number 7, aid is the hard plastic that has parents worried these days, after 


za but, , - lar 1 , E 
Tu recycling. So, you can reduce-the d aria Plastic items without numbers too are 
not fi plastic or else, opt for those in category |, 2 


6. 
and Fertilizers 


(CSS 2001/ 2002 /2004 
Hs (2011) 
what are fertilizers?, What do you understand b ; "n 
fertilization contribute to the id sere ge How does 
Fertilizers 2002 2004 2011 


ds pac rea kei un EUN to a limited degree, it takes years, or even 
decades or mine)any years’ worth dra nutrients for a decent crop yield. One crop in 
virgin soil can! been drai oF naturally produced nutrients in a single growing 
n. When solls have been drained of all the nutrients needed, nature needs a little hel 

That's where fertilizers step in. : P. 
To máke plants grow strong, healthy and fast, what you need to do is supply the 16 
deménts that the plants need in readily available, water-soluble forms. That is the goal of 

rtilizer. : 
d un chemical elements are known to be important to a plant's growth and survival. The sixtecn 
chemical elements are divided Into two main groups: Non-Mineral and Mineral. 

Non-Mineral Nutrients 

The Non-Mineral Nutrients are hydrogen (H), oxygen (O), & carbon (C). 

These nutrients are found in the air and water. ` 

In a process called photosynthesis, plants use energy from the sun to chan ge carbon dioxide 

(CO: - carbon and oxygen) and water (H:O- hydrogen and oxygen) into starches and 

sugars. These starches and sugars are the plant's food, 

Photosynthesis means "making things with light". 

Since plants get carbon, hydrogen, and oxygen from the air and water, there is little farmers 

and gardeners can do to control how much of these nutrients a plant can use 

Mineral Nutrients 

The mineral nutrients are divided into two groups: 

Macronutrients and Micronutrients, 
Macronutrients 

Macronutrients can be broken into two more groups: 

Primary and Secondary Nutrients 

The primary nutrients are nitrogen (N), phosphorus (P), and potassium (K). These major 
nutrients usually are lacking from the soil first because plants use large amounts for their growth: 
and survival. 

The secondary nutrients are calcium (Ca), magnesium (Mg), and sulfur (S). There are 
usually enough of these nutrients in the soil so fertilization is not always needed. Also, large 
amounts of Calcium and Magnesium are added when lime is applied to acidic soils. Sulfur is 
usually found in sufficient amounts from the slow decomposition of soil organic matter, an 


Important reason for not throwing out grass clippings and leaves. 
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' era Hau on i : A 
etal | j - . 
vitamins are fo the hieman diet." - Bretay 
awh which are needed i 
n mj, 


nal for plint gr whi 
nte Sometimes enfled minor elements e, ^ 


Micronutrients 
Lie oo vi PMfupvimitfents Ure fo degree av 


| Vil belo ipaniblonts ‘ard tits! elements puse 
‘Noy inl (nieve) Gattis, These! elements rierican Sowiety of 
elénícdits; bur use wf tlie tdem mribranutriet iid encburilped by s d odi (B) pus T Aprohay 

| and the Soil Science Society of America. The micronutrients: Tin) SUN aae (€ U), ing 
(Fe), chloride (CD, manganese (Mn), motybikalam (Mo) gr bite di nicteuthichts (ag ee 

such as grass clippings and tree leaves is ati excellent way f provic mg mu : 5 (as Welly, 
l macronutrients) ito growing plis, (n on s ai o A ONE T 


NPK and Fertilizers ^^ De nime l $ 
Sa ine absolutely necessary fo 
The three main nutrients thot love been identified ns nbso y ry for plants ane 


| “nitrogen (ND, phosphorus (P) and potessium (K). These ipe Are S PRU di 

,and ace flac youree al the three numbers commignly, found on organic oh as »els. T 

| Nitrogen (N) is responsible for above-greund vepebative grow e pant, vi for ovary 
: "v Is mr or i lity to. ^green up" lawas. lha 

NV mgl vigor, Its, probably, best known for its ability £0 jg! wp lawns., l'ha, 


iode t3 . 
ate! My ul 


umo Y 
because nitrogen is n major component of chlorophyll, the wren atanga M planis 
aespensible [or photosynthesis. Nitrogen cat! be adda to Yo d. | He aah 

manure, blood meal, cagoli meal, and fis W powa at oe , i n x "d i. dir Plants 
Will prow extremely fist, resülling in Tong, spindly, weak shoots with dar green [cive 
| E ol little niprogen v your plants cd sue or em stop their Ero wth, and have lea 
v2 OH Lenin Stow god dropping sooner than they shoute. Vs irit i Soap tyre gu) d 
. hosp vus dy pronis Health ghosvth, “strong foots, fruit ‘and’ Mower! develipnien 
and greater resistance to disease, Roch phosphate, bone: meal "fid isore’ BUANOS arc 
sourees of phayphorous.-A phosphorus udscienev is recognized: by dull: green leave und 
purplish stems, Plants are generally unhenithy; sometines yellowing: Lack. of bidaming 
coli Yush groon foliage miy also indicuted.n 4nck.of phospliorus; 171i o eea a veri 
bie - Potassium (K). also known as potash, is éssential for tlie developmentof strong plants. lr 
helps plants to resist diseases and proiects dem from the cold, Because potassium plays a 
supporting role. «t can be. hand: to spot daticiencies: Generally, (eaves will show blue, 
evsmuyellow or purple tints with brown hlotelies or discoloration Within On ut We: edges, Plants 
will lack growth and havo oinall fruit-and hickly blooms. Sources of potassium, include 
greensand, sul-po-mag (sulfate of potash magnesia, quick rolojise), apd; many y Jiquid 
fertilizers À ' x. d VVortiis sinn “ath 
Organic vs Synthetic Fertilizers 
Organic fertilizers are made [rom naturally occurring substances, and, include, bys iv 
products or waste remains of the qpinals. Dead plantSand.dead animal remains are also 
often used us fertilizers in organic farming, “Sheyjpre ,yayyrally shemigal-rigl and 
voii Spawn high appunta enitnygen, Phaspharys aed potassium OPKJ, a co oy 
ficou u Ane vain ditfgrence:betwegn n chemical-add ay organic fertilizer is that the former come 
out of a lab ond the organic one comes from living beings. A chemical fertilizer is synthetically 
yerepaned [o jiglde the viale pulrienjs that are; necessary for the plant's growth process. All of 
s Mem contain tbe oral NPK requirement) andahy other nutrients as required, s abs 
Gener ing the dwa Fertiljaer, Types, d Fy! » hal S Iu : uu tA : * E S si 
E of Organic Fertilizers, "oue o nett cmeoem m Pur pant allora 
M np den i : V», "d serile udi ane ata mardie nb dean vile 
piam HE Gie eWaitich eraty Iusics DU epi mu ph unary m n 
They are nude by natural processes. Although they take time to make duc to the nature of 


el uhi 


* 
nm Ius 


ra VS aah AUN UU. Meg 
Inge ass etree 
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: + they prove to be much better when v : 
dicnt* + y £n yot produce them at a constant rate. Plus, you 


mE actly M figure ut ir you want to add or substitute some 


cal Activity: 
ilizers kill the micraorpanim. ; 
d a they boost M PL. edi in the soil. It is one of the advantages of 
. BUS Activity in the soil. These microbes help im 
RU ex compounds nrésen i : sod. iese microbes help. (: 
ing the compl P D'€Sgnt in the organie fertihzers, 


on Seil: 


, . rti izers is a c y ^ = 
ule (verus of fertil fien a problem às excess nutrients are acither good. for the 


sion of soil Nae are they gc 

- composition d isa A Yow RE bd for the plam. Orpanic fertilizers may also have a 
avt gem oF overuse. bed 5 ent releasing material, so (he nutrients will anyway uke 
prob mé to pet absor ca. 
jm yon Environinent, Ja 
"quee "the pPreates 'antages = eee tte : 
FI ^ iy is onésat id a is Hie of organic fertilizers that they are easily available in 
ure, ^ ER have the roble hehe effect on the environment. Chemical fertilizers on 
other hand might UE i ih eM Nitrogen components seeping into groundwater streams 

herie into the nearest lake or river and causing pollution, 
at uU * ^. 


nma Organic fertilizers are much cheaper compared to (heir chemical counterparts as they are 
ailable in nature and only require packaging. Chemical fertilizers. need extensive 
arch and production work making them much more expensive. 
C efits of Chemical Fertilizers 
enefits 

: umpos ition : ade fi i T. 

tt is custom-made lor your requirement. Now if vour soil is rich in nitrogen and 
what you need is a fertilizer that will take care of the phosphorus deficiency. Chemical 


wassium. ; : rusi 
ive you the option of using phosphorus-rich fertilizers. 


fertilizers will g 
fertility: ; "A ; , 
While organic Fertilizers havea low NPK ratio. the chemical ones enjoy a very high ratio 
So if you have a very unproductive soil. chemical fertilizers are what you need as 


of the same. [ you: hay anprod 
NPK ratio of nearly 60% while the most fertile of organic fertilizers can give only 


they have an 
about 14%. 


Release time: 
Organic fertilizers may take more time to release the nutrients as they aved «anie 


microbial activity to get them working, Chemical fertilizers get cracking instantly and release the 
ential nutrients into the soil. 

I's now pretty obvious that using chemical fertilizers excessively will not only harm your 
plants, but the soil and the underuround water reservoir as well. They can produce optimum 
results is used in monitored moderation. Organic fertilizers on the other hand. prove to be better 
in the long run, as long as your land isn't desperately low on one or more compounds. Thus we 
tow know the advantages and disadvantages of each type of fertilizer. This will help us solve the 


old dilemma once and for all. 
Impact of Fertilizers on Health and Environment 

With the rapid increase in population globally, the demand of food and agricultural yield 
has been rising tremendously. This is the reason why statistics show that almost 40-60% of 
ayricultural crops are grown with the use of different types of fertilizers. Not only this, more than 


5% 
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sult of using sy nthetic fertilizers. On the 
nd animal wastes. 


LI 


50% people feed on crops that are grown as 8 T" 
hand. there are organic fertilizers that consist of manures a 
Environmental Dangers 

Fertilizers are composed of elements that can 
example. the common fertilizer ingredient phosphorus | 


lakes: when combined with fertilizer high in nitrog : ies. In addition, mi 
resulting in excessive algae growth that suffocates aquatic Species. ` MUCronuy., 


dob : : 'ertilizers derive 

fertilizers have been found to contain arsenic, cadmium and lead. de izers derived from sey 
` Bates ‘ »r envi ISK. 

waste may contain dioxins. which can cause further environmenta 


Depletes the Quality of the Soil : MUS 
The fact is that using too much of fertilizers in the soil can alter the fertility of the «yi b. 


: ; ‘ ; : i ies from 0-14, wherein n’ 
increasing the acid levels in the soil. The level of soil pli varies from » Wherein 9 : 
he most basic. 7 Is considered to be neutra]. I. 


considered to be the most acidic and 14 being t ld Aen 
ideal soil pH varies from plant to plant and can be altered by bringing jä e € anges. Bottas 
line for using too much of fertilizers in the soil is that, though " e seem 1o work Current{, 
there are high chances that you may not usc it for plant yielding in the long run. 
Alters the Biology of Water Bodies — : hieati 1 
When we use too much of fertilizers in the soil, it leads to eutrophication. Fertilizer, 
contain substances like nitrates and phosphates that are flooded into lakes and oceans through 
for the aquatic life, thereby. increasjn, 


rains and sewage. These substances prove to become toxic TOF ls of Lis i 
the excessive growth of algae in the water bodies and decreasing the levels of oxygen. This lead; 


to a toxic environment and leads to death of fish and other aquatic fauna and flora. Indirectly. i 
contributes to an imbalance in the food chain as the different kinds of fishes in the water bodia 
tend to be the main food source of various birds and animals in the environment. More than 50%, 
of the lakes in the United States are cutrophic! 
Affects on Human Health 

The nitrogen and other chemicals prese 


waters and waters that are used for the purpose o | OF 3 | 
this can be the development of blue baby syndrome which occurs in infants whose skin tissues ar 


low in oxygen, which is why their skin appears to bé blue or purplish insolar. The use of lawn 
fertilizers and pesticides can cause health risks like cancer and chronic diseases in humans. 
especially in children. 

Arsenic and lead are believed lo cause cancer, andl otercury. also found in some 
fertilizers. can result in develapmental problems. Mercury, lead and cadmium are slow to brea 
down in soil and thus result in prolonged exposure, makinpetyén low levels of these elements 
hazardous and increasing risk of birth defects, cancer and reproductive problems. 


Climate Changes across the Globe 
Fertilizers consists of substances and chemicals like methane. carbon dioxide. aminonis. 

and nitrogen, the emission of which has contributed to a great extent in the quantity o 
preenhouse gases present in the environment, “Elis in turn is leading to global warming and 
weather changes. In fact, nitrous oxide. which is a byproduct of nitrogen, is the third mes 
significant greenhouse pas, after carbon dioxide and methane. 
Plant Hazards 

, Fenilizer can also be a házard to the very plants it is supposed to be helping to grow ani 
thrive. Use of mineral fertilizers Over Lime decreases the numbers of naturally occurring bacteris 


Hh 


n be hazardous Io the environmen : 
s dangerous when used near streams i 
en, phosphorus causes eutrophicg, e 

ir 
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nt in the fertilizers can also affect-the ground 
f drinking! One of the most.comrmon result for 
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2 an s worms, found in soi 

3 as well äs n soil —ä x 5 

d fun E sper des clopment Excess) PAM I ul lem lo pli H 

gn for pn pe L 2NCCSSIVO b ; Ants; w hich depend an these 


pei ; wl AE enili 
uui _ptible to pests and disease. Liquid (i m Sgt iy 
| s quic. lenilizers. which 


ve po d with particular care because PIS use 
y stieide 
rs 5 

(CSS 1990, 1995, 200050001 2502, 2003, 2010, 2013 2013) 


pesticides are chemical compounds that are 


anted plants (weeds), Pesticides are . 

fang! ? ; GER i in oie E gu In public health to kill vectors of discase 

: mc = = . SIS that damage erons ; i 
ut xic to other. organisms. includi; ge crops, By their nature, pesticide 
m tentially to ganisms, including humans and Soe me fees 
der off properly. e oi ced lo be used safely and 
dis? Fhe term pesticidesapplics to à number of substance 
cts. weeds, fungi, bacteria and viruses 


sses plants and leaves them 
is are sprayed directly on plants. 
än result in burned leaves. 


use * . A 
ed to kill pests, including insects. rodents. 


ise $ which are used to manage pests 

: tsticides are commonly associated. with 

"s the word ends with "cide", which means 
l Lae ‘ St not all are used fi 

ain pesticides, known as insec £ Mare used for that purpose. Fur 

. certain pe» n às Insect repellents, repel insects but do not edad: kill them 

other LP , T used to aid in the harvesting of the 

are ied. It à 3 arvesting of the plants 

h the) ke eras 5s importan lo understand that the term pesticide aoe to a Bed 
éhemica's ane * ances not just bug killers (insecticide) and weed killers (herbicides) 


> HOD Is 
heme 


desiccant. 
Classification of Pesticides Based on Origin and Pest Control 
Classification Based on their Origin 
There ure two Lypes — chemical pesticides and bio pesticides. 

Chemical pene are further divided into four types based on their origin - 

4. Organophosphate pesticides - These are the chemical s eu whe 
His eon eod bcr ed SN MERI TEE 
due to à t . This affects the nervous system bs 
inhibiting the action of enzyme acetyl cholinesterase (AChE). This causes irreversible 
blockage leading to accumulation of the enzyme which results in overstimulation of 
muscles. These mainly include insecticides, nerve gases, herbicides. etc. 

2. Carbonate -T hese are esters of carbamic acids. The mode of action is inhibiting acety| 
cholinesterase similar to that of the organophosphates but the bond formed tor inhibition 
is less durable and thus reversible. These also include mainly of insecticides. 

3, Organ chlorine pesticides- These are the derived from chlorinated hydrocarbons. These 
are endocrine disrupting agents which effect on the hormonal systems of the body, act as 
duplicates of the normal hormones and thus causing adverse health problems. They 
remain in environment for a long time by breaking down slowly and accumulating in the 
fat tissues of animals, A well-known example is DDT (dichloro diphens! 
trichlorocthane). 

4, Parathyroid pesticides- These are potent nuero poisons. endocrine disruptors and cause 
paralysis. Pyrethroids are synthetic version of pyrethrin a natural insecticide. They have 


a a = É 
—— — (0 ke i 









, pesticides. 
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similar chemical structure and similar mode of action as of pyrethrin which is 

from chrysanthemum, These are derivatives of ketoalcoholic esters of chrysany, as, ! 

pyrethroic acids and are more stable in sunlight than pyrethrins. These are Sou 3 

' insecticides as they can easily pass through the exoskeleton of the insect. Fey >. 

are- deltamethrin, cypermethrin. cic. Pm 
Bio pesticides: 

These are naturally occurring materials or derived naturally. from living organi 
their — metabolites, like bacteria, fungi. plants, ete. These ure classified into three majup " 

1. Microbial pesticides- This has microorganisms acting as pest controllers like h 
fungi or viruses. Fach of it contains specific target. Widely used are strains of | 
Thuringenesis or Bt and its subspecies. The mode of action generally is prog 
protein that binds to the larval gut receptor which starves the larvae. 

2. Biochemical pesticides- They are naturally occurring, nontoxic pest controllers, 
include pheromones, natural plant and insect regulators, enzymes, bio repellents " 
attractants. 

3. Plant incorporated protectants (PIPs) - These substances are produced by pli 
naturally but the gene necessary for production of pesticide is introduced into the I 
through genetic engineering. The substance produced by the plant and the Pies, 
material introduced are together defined as plant incorporated protectants (PIPs), 4 

Classification Based on their Pests they Control- 

1. Insecticides- These act especially on insects. 

2. Algaccides- control or kill growth of algae. 

3. Herbicides — controls or kills weeds. 

4. Bactericides - acts against bacteria, 


"rite, 
aita - 
Jac ili. 
Ung 1 


5. Fungicides- acts against fungi. 

6. Rodenticides- kills or prevents rodents i.c. rats or mice. 

7. Larvicides - inhibits growth of larvac. 

B. Repellents — they tend to repel pests by its taste or smell. 

9. Desiccants- they act on plants by drying their tissues. 

10. Ovicides — they inhibits the growth of eggs of insects and mites. 

11. Virucides- acts against viruses. 

12. Molluscicides — they inhibit or kill mollusc's i; snails usually disturbing growths 

plants or crops. 

13. Acaricides — they kill arachnids like mites. 

14. Nematicides — they are tend to kill nematodes, that act as parasites of plants. 

15. Avicides — these are used to kill birds. 

16. Moth balls- these are used to stop any damage to cloths by moth larvae or molds. 

17. Lampricides — these are desigried to target larvae of lampreys which are jaw less fish lik 

vertebrates in the river. 
18. Piscicides — they are substances that act against fishes. 
Though pesticides are designed to kill or inhibit organisms that cause damage to the crop 

or animals. they have harmful effects on other organisms that must not be effected and tend 
pollute the environment. If used in high quantities they can be lethal sometimes. Biopesticides at 
used instead of chemical-pesticides as the nepalive effects are low compared to chemia 
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"m Classification Based on Mode Gf Actio 
js P asecticides kill insects. However, how an NES d 
« h : dew 


“te understanding of the mode of üclión o Orks is called its mode of action. 


Lon? $ fic target site within an Orpanism. [he ide requires knowledge of how it 
c insect, but some insecticides affect brassy n : e s osuslly a rica pritcin «x 
e por exam NC a c enr pi pec e 
- easecticides av pie biological effects, toxicity is usually peas Ma ke oe 
m lassified aceordi : 
sie ies ~\ ding to their mode of entry into the insect as 
pst The pesticide P the body of pests via their mouthpart and digesti 

death by poisoning. Pesticides that function in this way arene as Rom piss NS 


f an inscctic; 


a isons 
tact por” 
Cor ticide enters the body of pests vi ee 
[he pes Y OF pests via their epidermis u 
isoni ici ‘tion imas pon contact and causes death 
hs piggaing: Pesticides that function in this Way are known as contact poison Paid 
j E PSU pesticide in gas form enters the body of pests via their respi 
if isoni 3 à their respiration syste = 
death by poisoning. piration system and causes 
However, oe Alana belong to more than one category when grouped in this way, 
Im EE Lue x SR ipn way insecticides can be classified is by their mode of 
gction- Most insecticides affect one of five biological systems in insects. These include 
1. The nervous system, 
?. The production of energy, 
$ The production of cuticle, 
4 The endocrine system 
X. Wistén betante. This method of classification is preferred among scientists. 
Impact Food Production Using Pesticide 


Modern agriculture is a combination of both and human intervention is necessary. 
whether it be pulling out weeds by hand, use of pesticides or genetic engineering. Conirol 
methods evolve over time as knowledge and techniques improve. This includes the development 
of chemical means of control which become very important because of a number of advantages. 
For example: 

4. Cost Effectiveness. Farm chemicals are an economical way of controlling pests. They 
require low labour input and allow large areas to be treated quickly and efficiently. h has 
been conservatively estimated that for every dollar a farmer spends on farm chemicals he 
receives $4 retum (Anon, 1990a). Production per labour unit has increased while 
production costs and energy inputs are lower. 

2 Timeliness and Flexibility. A suitable farm chemical is available for most pest problems 
with variations in activity, selectivity and persistence. The best product can be chosen for 
the situation. This allows more flexibility in management options and better timeliness of 
pest control. j 

3. Quality, Quantity and Price of Produce. Farm chemicals ensure a plentiful supply and 
variety of high quality, wholesome food at a reasonable price. Modern society demands 
nutritious food free from harmful organisms and blemishes. Ornamental horticulture also 
requires unblemished and pest-free plants and flowers. This would be very difficult 
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without (arm chemicals. 


Prevention of Problems. Farm chemicals are frequently used to prevent pest Prob ler, 

from occurring, e.g. preventing weeds in gardens and lawns. treatment of expon iy 
import produce to prevent the spread of pests; treatment of stored products ta preven, on 
attack and destruction during storage. : 
Protection of Pets and Humans. Without farm chemicals the treatment of Spider 

cockroaches, ete in houses; Neas on pets, cte. would be most difficult. M 
Protection of the Environment, If no farm chemicals were available to Contr 
environmental pests like noxious weeds, feral animals, ete. our environment would sull 


å "ral > » z * 1 > cr 
very badly. Using herbicides to control crop weeds reduces the need for cultivation, thus 
reducing land degradation. 


Hazards of Pesticides 


In today’s modern society, it is common to use chemical pesticides to control insect pests 


In fact, their use throughout the world has increased by 5094 over the last 30 years, and 25 
million tons of commercial pesticides are now applied annually. The problem is. as our reliance 
on chemical pesticides increases (along with their cost), their effectiveness is declining, Crop 
yields lost to insects are greater now than they have ever been, even with increased toxicity, 


1. 


Pesticides create secondary pest problems. Chemical insecticides are rarely selective 
and kill à large number of insects, including the good ones. The environment created p 
indiscriminate insecticide use often allows other insects — not the initial pest but 
different insects seeking out food — to rapidly increase in number because no natural 
enemies (beneficial insects) remain to prevent the population explosion. «ln some 
instances. secondary pests cause greater damage than the insects that were initially the 
problem Note: Less than 1% of the world's insects are considered pests. Thé other 99»; 
play a pivotal role in our food chain and many are indispensable. 

Pesticides invoke resistance. Insect pests have an uncanny ability to develop resistance 
to conventional insecticides. Currently, there are more than 500 insect pest and mite 
species that have shown resistance. In fact, some of the most/destructive-pests found in 
the garden cannot be controlled with today’s chemicals. 

The economies of pesticide use. The combination of secondary’ pest outbreaks, insect 
resistance, government regulations, and legal battles over safety and the environment 
have caused the cost of chemical insecticides to rise dramatically. 

Pesticides and Human Health: Pesticides have been linked to a wide range of human 
health hazards, ranging from short-term impactsuch as headaches and nausea to chronic 
impacts like cancer, reproductive harm, and endocrine disruption Acute dangers - such as 
nerve, skin, and eye irritation and damage, headaches, dizziness, nausea, fatigue, and 
systemic poisoning - can sometimes be"dramatic, and even occasionally fatal. Chronic 
health effects may occur years after. even minimal exposure to pesticides in the 
environment, or result from the^pesticide residues which we ingest through our food and 
water. Pesticides can cause many types of cancer in humans. Some of the most prevalent 


forms include leukemia, non-Hódgkins lymphoma, brain, bone, breast, ovarian, prostate, 
testicular and liver cancers; 


Pesticides and the Environment: Pesticides are toxic to living organisms. Some can 
accumulate in water, systems, pollute the air, and in some cases have other dramatic 
environmental effects; Scientists are discovering new threats to the environment that are 





40. 





" disturbing. Pesticide use can da 


y A 3 mage apri 
caua" .pecies. soil microorganisms, and wal Neal l 


e reduct; eract with the targeted pest can also 
uction in these other organisms can result 
a ra biological balances. 
DIN other arcas during application and can 
fe i Wess waterways and the general 
uns nip de ari. "m altected, Taking special note of weather 
gesiducs In is v : esl gt i esso of pesticides in human food, either by direct 
plication one Dd y o'o-magnification along the food line. Not all levels are 
undesirable but v tials and dangerous levels must be avoided through good 
agricultural pou l 
Ground water contamination: Chemicals can reach 
orsistent product use in agricultural areas, 
Poisoning hazards: Pesticide operators can risk poisoning through excessive exposure if 
cafe handling procedure are not fo 


are lowed and protective clothing is not worn. Poisoning 
risks depend on dose, toxicity, duration of exposure and sensitivity. 


hanges in the biodiversity of aq arca a 
p of sprays and vapour* Pesticide 
' «evere problems in different cro 


underground aquifers if there is 


pesticides Safety 


Cultural Control: Involves manipulation of the environment to favor beneficial insects. 
and/or inhibit pests. Changes can include adjusting soil pH. watering practices, amount of 
sunlight, or selecting pest-resistant plants, 

Mechanical Control: Includes a wide variety of tools that remove, trap or exclude 


garden pests. These methods include copper tape for slugs, yellow sticky traps for aphids. 
or even hand-picking. 
Beneficial Insects: Used in this country since the late 1880's, these predatory and 
parasitic insects attack and destroy only insects; they are harmless to people, plants and 
ets. 
Biological Pesticides: Usually pest specific, these are either living organisms (parasites. 
predators, and pathogens) or are the toxins produced by them. Biological pesticides have 
very little or no effect on beneficial insects, and are safe for the environment. 
Soaps, Oils and Abrasives: These controls are broad-based in their actions and include 
products that dehydrate or smother pest insects (diatomaccous earth, insecticidal soap. 
horticultural oil). They are generally considered “natural” and degrade quickly in the 
environment. However, they are NOT selective. Take precautions when using around 
beneficial insects. 
Botanical Insecticides: Derived from plants, these organic pesticides provide a quick 
"knock down" to a large number of garden pests. They are powerful insecticides, but 
non-selective and will harm beneficial insects. A major advantage of botanical 
insecticides: they usually biodegrade much more quickly than their chemical Sous, ; 
Protect desirable plants, insects, soil. pa the water table from exposure an 
contamination. Avoid pesticide drift and runoff. 
Do not gah eS pedir cups and containers for any other purpose. Buy 
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Mensurinp cups and containers that are only for pesticide sits : 
9. Dispose of pesticides and pesticide containers as directed by the tabel. 
10. Reduce your exposure to chemicals by wearing and using the proper clothing nd 
equipment, Be enreful when mixing chemicals! 
Semiconductor 
(CSS 1990, 1998, 2000, 2008, 2011, 2012, 2013/Fsd Re-exam) 


The magic word semiconductor is composed of wt words-Semi and Conductor, Semi 
NGS nob. completely while conductor mean something. which e conduci electricity, 
Everybody is funi with “Electricity”. It is present everywhere, if runs many appliances in Your 
home and outside the home like 1V. Bulb, Freeze, and Microwave Oven etc. In simple terms, the 
current must past through wires so that the electricity can reach all these appliances. So a 
conductor is nothing but a material baying ability to conduct this electricity. Semiconductor, 
less than the conductors, how much do you think? Wej, i 
depends on the type of mutecial or it's mixture and size. A semiconductor is à material that has 
intermodinte conductivity between a conductor and an insulator. It means that it has unique 


sr RR 
eo C^ (S) 


conduct electricity to some extent, 


physical properties somewhere in between u 
conductor dike aluminum and an insulator like 
glass. In a process called doping, small amounts of 
impurities are added to pure semiconductors 
enusing large changes in the conductivity of the 
material. Examples include silicon, the basic 
material used in the integrated circuit, and 
germanium, the semiconductor used for the first 
Iransistors. 

Examples of semiconductors include 
chemical elements and compounds such as silicon, 
permanium, and gallium arsenide. The 
conductivity of a semiconductor increases with 
temperature, light, or the addition of impurities 
because these increase the number of conductive valence electrons of the semiconductor. Valence 
or outer electrons are (he carriers of the electrical current, 

In an intrinsic semiconductor such as silicon, the valence electrons of an atom are paired 
and shared with other atoms, making covalent bonds that hold, theerystal together. Under such 
circumstances, these valence electrons. are not free to /moye round. as electrical current, 
Lemperature or light excites the valence electrons out ofthese bonds, freeing them to conduct 
current. The vacant positions left behind by the [reed/elegirons, also known as holes, can move 
around ay well, contributing to the flow of electrigity. Xhe energy needed to excite the electron 
und hole is known as the energy gap. 

Types of Semiconductors 
Semiconductors are mainly classified inio £wo euleyories: 
1 intrinsic 
2. Extrinsic. 
e An intrinsic semiconductor, nfaterial is chemically very pure and possesses poor 
conductivity. It has equdl numbers of negative carriers (electrons) and positive carriers 
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conductivity: 
ee produces two groups of semicong 
pagine Te negative charge conduelor (n-type) 
- i positive ohare cOUduBor (p-type) 
? Lomiconductors are XN ble as either eleme 
ect common clemental semiconductors, Co 
sb. GaAs. SiC. GaN, Si and Ge both hay 
a ai is, cacfi'atom has its four nearest neig 
p T itself being at the center, In additi 
ab compounds are semiconductors, The 
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jlloys "adde the device engineer with a wide 


uctors: 


ts or compounds. Silicon and Germanium 
mpound Semiconductors include InSb, InAs. 
i a crystalline structure called the diamond 
E s the corners of a regular tetrahedron 

pure clement semiconductors, many 
advantage of compound semiconductor is that 
range of energy gaps and mobilities, so that 


they > available with properties that me speci i 
prog | meet specific requireme : k 
Mae jd vetors are therefore called wide band gap semiconductors UT 
à Do Semiconductor Work? 
0 i i shi 
He Most of the semiconductor devices and chips are created with silicon. The commonly 


rd expressions like "Silicon Valley" and the "Silicon Economy" come from this fact. Carbon. 

nd germanium have a unique property in their electron structure = each has four 
ı its outer orbital. This allows them to form nice crystals. The four electrons form 
alent boni with Nei As nega. atoms, creating a lattice. In carbon, we know the 
crystalline form as Mus . in ^ icon, the crystalline form is a silvery, metallic-looking 
substance. Metals tend to PAE conductors of electricity because they usually have "free 
slectrons” that can move easily between atoms, and electricity involves the flow of electrons. 
while silicon crystals look metallic, they are not, in fact, metals. All of the outer electrons in a 
silicon crystal are involved in perfect covalent bonds, so they can't move around. 

A pure silicon erystal is nearly an insulator -- very little electricity will flow through it. 
You can change the behavior of Silicon and turn it into a conductor by doping it. In doping. vou 
mix a small amount of an impurity into the silicon crystal. A minute amount of either N-type or 
paype doping turns a silicon crystal from a good insulator into a viable (but not great) conductor 
-hence the name “semiconductor.” 

However electrons are not the only players in the "conduction game"! Another particle 
plas a major role in conduction in semiconductors, What is this particle? That is also what 
happens when an electron in a semiconductor jumps from the valence band to the conduction 
band, It is called a hole. Some electrons and holes play an important role in electrical conduction 
in semiconductors: 

o These electrons are the ones that jumped in the conduction band 
o These holes are the ones that are created in the valence band 

Electrons have a negative charge. Holes have a positive charge. Electrons and holes are 
nol static: they can move. Holes move more slowly than electrons. When electrons move in one 
ürection, holes move in the opposite direction. This is like cars parked along a street. If one car 
Moves to an empty slot, the empty slot moves the other way. The cars move to the right, the 


hes 
ticon aM" 
electrons LU 
rfect COV 








— Mee zy 





j 


www.urdukutabkhanapk.blogspot.com 





d “wv e 
m T^ 2er General Science & Ability , 
MSM Suner General Science & Ability 1 sunm Ja bility 
t MG ` % , «M e. 449 
I 
N ` L i ** el ^ Te P hc i] e ^ * 

empty slot to the lef, A solitary electron in the presence of 6 nire Ne > T RUN ts pe RENE A Sonea "e i Re dé Wd (n Which there i no five elect 

got x 4 R : «combined, pla últ m of course V3[N STENT of an electro v s. uL 
; dis c. and hence have not reco Y Choo, h wot ce ? SENSU cament is al EUR 

electrons. and holes which are free, i hey ex ad. Indeed. an electron can move prea Oa th 19 Ww the vase for a fully 
conduction k ew Spal he he C. b. ML whenever it le es s ste, it can fin, 
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Shockley, Bardeen and Brattain, the 
Nobel Prize in Physics. With the invention of the [raus 


semiconductors was recognized. 


Diode 

A diade ds the simplest possible 
semiconductor device. A diode allows current DIODE 
to Naw in ong direction but ne the other, 

When you put N-type amd P-type 
silicon together as shown in this diagram, you 
get a very interesting phenomenon that gives a 
diede its unique properties, l 

Even though N-type silicon by itself is 
u conductor, and P-type silicon by itself is also 
a conductor, the combination shown in the 
diagram does not conduct any electricity. The 
negative. electrons. in the N-type silicon. get 
attracted to the positive terminal of the battery. 
Ihe positive holes in the P-type silicon. get 
attracted to the negative terminal of the battery- 
No current flows across the junction because 
the holes and the electrons are cach moving in 
the wrong direction. 

If you flip the battery around, the H | | 
diode conducts electricity just fine. The free electrons in the N-type silicon are welled by the 


negative terminal of the battery. The holes in the P-type silicon are repelled bY the positive 
terminal, At the junction between the N-type and P-type silicon. holes'and ree electrons meet. 
The electrons fill the holes. Those holes and [ree electrons cease to eristyand new holes and 
electrons spring up to take their place. The effect is that current flows through the junction, 
Difference between. Conductors, Semiconductors and\losulators 


(CSS 2011/2012/2013 Fsd Re-Exam) l 
Solid-state materials can be classified into three grbups™insulators, semiconductors and 


ister, Unt extraordinary usefulness, iv 





Battery 


conductors. 
; i ; viy C 10 Sem 
* Insulators are materials having an electricaveonductivity 
(Like diamond: 10-14 S/cm) 


Sa: 30: 
* Semiconductors have a conductivity LOS em- a 10 Sem 
(For silicon it can range from 10-38 gmo 103S’cm) 


3 + 
* Conductors are materials witigh conductivities 10 S*cm- c 
(Like silver: 106S/cm.) | 
The electrical properties.of-à given material depend on the electronic populations of the 
different allowed bands. Electrical)cofduction is the result of electron motion within cach band 
When an electric field is applied to the material, electrons start to move in the direction opposed 
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Represe nttion of energy hands 

A semiconductor "s primarily an insulator at OK, However, since the energ gap is lower 
compared to insulators (~leV), the valence band is shghtly thermally populated at roum 
pumpe ratare, whereas the conduction band is slightly depopulated. Since electrical conduction is 
directly connected to the number of electrons in the “almost empty" conduction band and to the 
number of holes in the “almost fully occupied” valence band, it can be expected that the electrical 
conductivity of such an intrinsic semiconductor will be very small. 

For a conductor, conduction bands and valence bands are not separated and there is 
iherefore no energy gap. The conduction band is then partially occupied (even at low 
tnperatures), resulting in a "high" electrical conductivity. 

Conductors Insulators and Electron Flow 

The electrons of different types of atoms have dillerent degrees of freedom to move 
around, With some types of materials, such as metals, the outermost electrons in the atoms are so 
loosely bound that they chaotically move in the space between the atoms of thal matenal by 
nothing more than the influence of room-temperature heat energy. Because these virtually 
unbound electrons are tree to leave their respective atoms and Noat around in the space between 
adjacent atoms, they are often called free electrons, 

In other ty pes of materials such as glass, the atoms’ electrons have very little freedom to 
move around. While external forees such as physical rubbing can force some of these electrons to 
kave their respective atoms and transfer to the atoms of another material, they do not move 
AclMcen atoms within that material very easily. 

This relative mobility of electrons within à material is known as electric comfuctivity. 
Conductivity is determined by the types of atoms in a material (the number of protons in cach 
dlom's nucleus, determining its chemical identity) and how the atoms are linked together with one 
wither. Materials with high electron mobility (many free electrons) are called conductors, while 
materials with low electron mobility (few or no free electrons) are called insulators. 
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Here are a few common examples of conductors und insulators: 


Conductors: 








Silver Coppers S l — 

Aluminum Iron Du vum = ENR 

i Sik NE S is I , 

Brass Bronze 5 ee SS 
Graphi ne vilé oncrete — 

| Graphite Dirty water acrem em 


Insulators: 





Rubber 
Fiberglass 
Quanz 

! (Dry) wood 
Ar Diamond _ 


AIR — 
Poem 7] 
(Dry) cotton | 
Piu Se el 
Pure water 

Tt must be understood that not all conductive materials have the same level of conductivity, ^ 
and not all insulators are equally resistant to electron motion. Electrical conductivity is 


analogous to the transparency of certain materials to light: materials that easily "conduct" 
light are called “transparent,” while those thal don't are called opaque. I lowever, not all 
transparent materials arc equally conductive to light. Window glass is better than most 
plastics, and certainly better than "clear" fiberglass. So Il !$ with electrical conduetors, 


some being better than others. f a 
For instance, silver is the best conductor in the conductors” list. offering easier passaye 
for electrons than any other material cited. Dirty water and concrete are also listed as conductors 


but these materials are substantially less conductive than any metal. 


Biofuel 
Biofuel- is a wide range of fuels which are in some way derived from biomass¢The term 


covers solid biomass, liquid fuels and various biogases. Biofuels are gaining increased public and 
scientific attention, driven bv factors such as oil price spikes and the need for increased energy 
security. Biofuel is a gas or liquid fuel made from plant material (biomass). Includes wood, wood 
waste, wood liquors, peat, railroad ties, wood sludge, spent sulfite liquors, agricultural waste, 
straw, tires, fish oils, tall oil, sludge waste. waste alcohol, municipal solid. waste, landfill gases, 
other waste, and ethanol blended into motor gasoline Biodiesel can be used as a fuel for vehicles 


in its pure form, but it is usually used as 8 diesel additive to reduce fevel of particulates, carbon 


monoxide, and hydrocarbons from diesel-powered vehicles. Biodiesel is produced from oils or 


fats using trans esterification and is the most common biofuclim Europe. Pakistan hopes to 
build anaerobic digesters in rural areas. for the production. of. Biogas to supplement gas yields. 
Pakistan State Oil on July 10, 2009 launched Pakistan's first environment-friendly fuel - E10 


Gasoline - in Karachi, Lahore and Islamabad 
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do ‘als {tke logging waste and eooking oil f pggested that biofuel formulations can remove 
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td's largest producer ef biodiesel aceounting for 53 
x dk Biofuels 


fhe f yIow ig are the current types of biofuels available: 
o 


9 u : 
Yo of production worldwide. 


Vegetable oidis used in several old diesel engine A 

This.oil i& also used to create biodiesel, qr: that have indirect injection systems. 

is eompatible for most diesel engines. Used hdi ape: with conventional diesel fuel 

Sometimes, water and particulates are sepünited s € oil is converted into biodiesel. 

A uscd as a £i rem the used vegetable oil and then this 

diesel is a famous biofuel in E I Cx 

a pei itx wiih uei eae like mineral diesel, Ww hen 
observed that in several nations, the diesel engines we > ioi in any diesel engine. It is 
biodiesel use. It has also been proved that most es = arranty are converted lo 100% 
without any problem. A large number of vehicle a sm tun their vehicles on biodiesel 

a7 ; à : ; nufacturers recommend the use of 
15% biodiesel mixed with mineral diesel. In Europe, a 5% biodiesel blend is : 
used al gas stations. ir reed ` end is generally 

e Bioalcohols arc biologically produced alcohols, Common among these are ethanol! and 
rare among these are propanol and butanol. Biobutanol can be used directly in a gasoline 
engine and hence is considered a direct replacement for gasoline. The butanol can be 
burned straight in the existing gasoline engines without any alteration to the engine or 
car, It is also claimed that this butanol produces more energy. Also. butanol has a less 
corrosive effect and is less soluble in water than ethanol. i 

e Ethanol fuel is the most commonly used biofuel in the world and particularly in Brazil. 
Ethanol can be put to use in petrol engines as a substitute for gasoline. Also, it can be 
mixed with gasoline in any ratio. The contemporary automobile petrol engines can work 
on mixtures of gasoline and ethanol that have 15% bioethanol. 1 his mixture of gasoline 
and cthanol has more quantity of octane, This indicates that the engine would burn hotter 
and more efficiently. In high altitude spots, the mixture of gasoline and ethanol is used as 
a winter oxidizer and thereby atmospheric pollution is decreased. 

e Biogas is created when organic material is anaerobically digested by anaerobes. During 
production, there is a solid byproduct called digestate. ‘This can be used as a biofuel or 
fertilizer. Biogas consists of methane. Landfill gas is created in landfills due to natural 
anaerobic digestion and is a less clean form of biogas. Dried manure, charcoal and wood 
are examples of Solid biofuels. 


The combined processes of gasification, combustion and pyrolyis gives rise to Syngas 


which is a biofuel. This syngas can be directly burned in intemal combustion engines. Syngas can. 
be used to create hydrogen and methanol. By using the Fischer-Tropsch process. iL can be 
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transformed to a synthetic petroleum substitute, 
First Generation: Made from seeds. grains. vegetable oil. animal fats, sugars, starch, 
ation which results in ar 
ligu, 


Second Generation: Made from non-food crops, waste hiomass. 
The main idea behind second generation biofuels is to aveid crops that are consume 


Biodiesel: Produced from oils or fats using trans esterific 
similar to diesel. Can be used in any diesel engine. Quy 
Bioalcohol: Produced through the actions of microo 


fermentation Of sugars, straches, and cellulose. ; 
Biogas: Produced by anaerobte digestion of organic matter using anacrobes, Uses h 
to 


rganisms and enzymes thr 
< Me, 


Waste Or energy crops as a process material. 
Syngas: Produced through a combined process of pyrolysis, combustion 


gasification, Biofuel is converted to carbon monoxide and energy using Pyrolysis, Thes, 
small amount of oxygen is introduced to help with combustion, After that £asificyi 
organic material to hydrogen and more carbon monoxide, The ind 


further converts the : 
product is a gas mixture which is more efficient than direct combustion, 


Solids: Burned directly in stoves or steam engines. Simple example being fire wong 


burned to cook over. 
d by humans 


l'or example. poplar or inedible waste products like citrus peels or sawdust. 


Third Generation: Made trom algae. 
Third generation biofuel is entirely focused on algae. Algae produces 30 times more ene 


acre than crops like soybeans. The drawback to this is that algal oil is hard to exi 
processes are improving. 

Fourth Generation: Genctically engineering organisms to produce fuels. 

Producing fuel directly from carbon dioxide and conversion of biodiesel intosgasólint 


FRY fie 
TAGI bui 


using 


genetically engineered organisms are both examples of fourth generation biofuels 


Advantages of Biofuels 
1) Cost Benefit: As of now, biofuels cost the same in the market. as? gasoline does 


2) 


3) 


4) 


However, the overall cost benefit of using them is much higher. They are cleaner fuels, 
which means they produce fewer emissions on burning. Biofuels apé adaptable to curren 
engine designs and perform very well in most conditions. This keeps the engine running 
for longer, requires less maintenance and brings down oyerall pollution check costs. With 
the increased demand of biofuels, they have a potential of becoming cheaper in future a; 
well. So, the use of biofuels will be less of a drain off the wallet. 

Easy To Source: Gasoline is refined from cride.oil, which happens to be a non- 
renewable resource. Although current reservoirs of gas will sustain l'or many years. they 
will end sometime in near future. Biofuels ate made from many different sources such as 
manure, waste from crops and plants grown specifically for the fuel. 

Renewable: Most of the fossil fuels Wil expire and end up in smoke one day. Since most 
of ihe sources like manure, corn, switehyrass, soyabeans, waste from crops and plants are 
renewable and are not likely torunu any time soon. making the use of bioluels 
efficient in nature, These crops ean be replanted again and again. 

Reduce Greenhouse Gases: Fossil fucls, when burnt, produce large amount of 
greenhouse gases ie, carbon: dioxide in the atmosphere. These greenhouse gases trap 
sunlight and cause planet t9 warm. The burning of coal and oil increases the temperatum 
and causes global warming. To reduce the impact of greenhouse gases, people around tlie 
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! Ay High Cost of Production: Even With all the bene 
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product, it is frequently used 
b llows it to become s. 10 grow the Plants that wit] be i 
This allows come something close loa self antares E converted into the fuel 
z SUS aiming System 


quite expensive to produce in the CüfrenL mark a of now. eg bifüels, they are 
cl As of now, the i i 
: Me interest and capital 


investment being put into biofuel production is fai | . 

demand increases, then increasing the supply vil : y low but it ean match demiind. If the 
quite expensive, Such à disadvantage d srl wa long term operation, which will be 
becoming more popular., me Preventing the use of biófuels from 
Monoculture: Monoculture refers 10 practice of producing « 

rather than producing various crops through a ER a : e Geb VP Lr afler ycar. 
be economically attractive for farmers but growing sam i š ju ad ehe Uns might 
soil of nutrients that are put back into the soil through à ROPA year may deprive the 
Use of Fertilizers: Biofuels are produced from crops m is a oe oe 

grow better. The downside of using fertilizers js that the ce hae | as NEUES n 
surrounding environment and May cause water pollution Fenilizers peo ae id 
phosphorus. Thev can be washed away Irom soil to fiearby lake ivi or abd eis s an 
Shortage of Food: Biofucls are extracted from plants and crops that have high levels of 
sugar in them. However, most of these Crops are also used as food crops. Even though 
waste material from plants can be used as raw material, the requirement for such fond 
crops will still exist. It will take up agricultural Space from other crops, which can create 
a number of problems. Even if it does not cause an acule shortage of food, it will 
definitely put pressure on the current growth of crops. One major worry being faced by 
people is that the growing use of biofuels may just mean a rise in food prices as well. 
Industrial Pollution: The carbon footprint of biofuels is less than the traditional forms of 
fuel when burnt. However, the process with which they are produced makes up for that. 
Production is largely dependent on lots of water and oil. Large scale industries meant for 
churning out biofuel are known to emit large amounts of emissions and cause small scale 
water pollution as well, Unless more efficient means of production are put into place, the 
overall carbon emission does not get a very big dent in it. 

Water Use: Large quantities of water are required to irrigate the biofuel crops and it may 
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3 : es, if not managed wisely i 

; : : s ional water resources. 7 77 "3: In, 

impose strain on local and reg mand for biofuels. massive n s 
Vy. 


* ` c 
£ E ad cthanol to meci local d aes. f 
produce corn based c tminable pressure on local water resources, 


water are used that could put ursus loved for Ihe produc 
* : v tico 

' : -e: Curre 'hnology being employe procuctinn eri. 

7) Future Rise in Price: Current technolog d in developing better bior, 


S z . Qiie „ts arc CARARE 
ix not as efficient as it should be. oe ; a of research and future ip, 7A 
which we can extract this fucl. However. the co! € instal 


iunific ike. AS of no a, 

means that the price of biofuels wi Om A D prices S Pree, 
ai are still feasible, Constant Make t 

comparable with gasoline and are ches id i 

of biofucls as harsh on the economy 35 the rising gas prices are doing right now, + 





iology is a Ratural science concerned w -— - _t 
BOS rune Yoneti with the study of life and living organisms. 
, (heir structure, function, growth, evolution, distributi } 
„tuding > love. bi A : Qistribution, and tgxonems From molecular 
Ww o ecosystem ccolopy, biology Is 3 Vast subject EQ t 2 E s 
dy Biologists study a wide : yect providing a wide range of potential 
subject to stur die E TEAM e ranpe of environmental problems, from climate change 
" NO. deri Is : SEL en or hrodiversity conservation, with the study and 
manipulation of MUR Ant Ss spese to Our survival and development us a species 
isciplines of brology are define NS j ‘ i dades 
Bub ae i studied ànd ihe iin hy the scale at which organisms are studied, the 
. '—— Ads of organisms * le f. z methads used lo study them: biochemistry examines the 
` rudimentary cece E. umi Ud der biology studies the complex interactions among 
e :ules; botany studies iid: : ; 
Biologici me rof all life the c I] Mad Abra; of plants; cellular biology examines the basic 
building block o 4 Physiology examines the physical and chemical functions of 
issues. Organs. S E d of an organism: evolutionary biology — examines 
the processes that produced the diversity of lile; and ecology examines how organisms interact in 
their environment. l 
Biology is the study of life. Since life is such a broad topic, scientists break it down into 
several different organizations of biology to make it easier to study. These levels start from the 
amallest unit of life and work up to the largest and most broad category. Some seientists argue 
about how many levels there are, but most scientists agree that there are at least 10 levels of 
e 


organization in biology. 


Levels of Biological Organization 
Cell: the smallest unit of life that is able to carry out all the functions of living things 


1. 

2. Molecules: consists of different atoms. For example. DNA, within DNA there are oxygen 
atoms and different proteins 

j. Tissue: Tissue is made of cells that work together to perform a certain task. Muscle 


tissue, for example, works together ta move joints within the body 

: Organ System consists of different organs that work together for à specific function 
Organism: An organism is a recognizable, self-contained individual. Most organisms are 

multi-cellular organisms and comprise organs and organ systems. A human being is an 

example of an organism. 

6. Population: A population is a group of multiple organisms of the same species within a 
specific arca. l'or example, a pride of lions in Kenya. Africa, is a population. 

7. Community: A community consists of all the difTerent species within a certain area. Phe 
population of lions in Kenya, plus the populations of gazelles, giraffes, clephants, dung 
beetles, and all other species in that area, add up t0 à community 

8. Ecosystem: An ecosystem is made up of all the communities in a certain area. as well as 


" — A— JA ar p^ "UMS 
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<5 - “the environment, Rocks, water ; . 
all the non-living. physical components af the environm r and din 
part of an ecosystem. = wos “ga 
Biosphere: The biosphere is all of the ecosystems on bene ee ether. Eve 
plant, bacteria, rock, and molecule is a part of the Earth's biosphere. 


Cell 
Q: Describe the ‘Cell Structure’, Write down at least three differen ! 


between an animal cell and plant cell. 
(CSS-2018) 


Theeellis the basic structural, functional and eee : unit of i 

ivi mni 3 ` sst uni ife that is classified as a livin 
known living organisms. Cells are the ie unit of life tha gun. ite 
arc often called the "building blocks ol life . y , : 

The cell was discovered by Robert Hooke in 1665. Cells emeren on Earth at least 3; 
billion years ago. The word cell comes from the Latin cella. meaning ir dg -it was coing 
t Rubert Livake ii his book Micrographia (1665). in which he compared the cork cells he Fg 

à is mi > smi ks lived in. 
through his microscope to the small rooms monks HVE ESE " 
— Cells in humans and animals vary preatly m size. The smallest cells in the human bod 
are sperm cells and the granule cell of the cerebellum, Some neurons, or Las cells, may 
long as several feet long and extend from the limbs to the spinal cord to the brain. 
\ : 
What are the different types of Cells? l SEN ee er 

All cells in living things can be classified in one of two basic cell types: prokaryotic af 
cukaryotic. 

.* 


9. ty anim, 


Prokaryotic cells Prokaryotic cells are less organized and less dynamicthan eükary, 
cells, Prokaryotes lack the organelles that are found in eukaryotic cells, Organelles a, 
small, membrancous bodies. each with a specific structure and gta Vrokaryotes di 
have cytoplasm, the material contained by a plasma wee Nas sem all The 
cytoplasm includes ribosomes (the site of protein synthesis) (QUK zy Mes. Prokaryot, 
also have a nucleoid- a region in the bacterial cell interior in Wiek Ue DNA Is Physically 
organized but not enclosed by a membrane. Bacteria and archacbacieria are prokaryotic. 


Nucleoid 


Cell Capsule 






Cell Wall 


be 
* E ea ta = 
s’ a, Ji B= 2 Se " 
Plasmid 7 
LJ 


Eukaryotic cells Plant, animal and fungal cells arc eukaryotic cells. The nucleus ina 
cukaryotic cell ts bound by a nuclear envelope and contains nucleoplasm. The cytoplasm 


Brow a. 








auween the plasma me 
d betw embrane l 
m yollus- Many organelles haye (S "dius Nucleus, vonsists of 
orga Golgi apparatus, ly Qane, eue ay ihe e Of Pli dif he 
.uculum. = NA > 25080 Ies lind chlor T" ds the nucleolus, endopltasanie 
have A few basic featuresin Common: Ophist, 


$ ne: elective : 
ui C tma membrane: a selective. gary; 


er which ` 
- tea Ww d Che * JT 
gales contain d c We ( loses 1 cell (plon ong PAN TERREA 
4osol: locate 5108. the” plasma Membrane, hic > 
" yrganclles and other cellular components (Ms is a je 


lty-like fluid that suppons 

atop! asm: tfe éytosel and all the organettes other qj ü 
: hosomes: thè acginelles en which protein synthe A 
DNA: the pene: material which is contained in m 
„spite the fact that all cells share the above 


differcm in size, shape and function, 


SONG noe vers Prokaryotes and Eukaryotes 
g M^ cam "TY » le ^ : b 
Mike "distinction oetween proküryotey and eukaryotes is considere 
` distinction among groups of organisms, Falata E nsidered to be 
< ha "ie 4 Ahi L * j D e 
S tes. such as the nucleus, while prokaryotie cells do not, Di 
ance , 


n the nucleus. 
Stakes place 


we 


OF More Chromosomes. 
Characteristics 
acteristics, they can be remarkably 


the most 
IS contain membrane-bound 


e woes and cukaryotes include the Presence of mitochondri iri in cellular structure ol 
vine structure of chromosomal DNA, à and chloroplasts, the cell wall, 


yryotes were the only for “tife : 
depu otic cells came m beir of life on Earth for millions of ye 
aynplicated eukaryeue cess came v mg through the process ofevolution ` 
: | Eukaryotic Cell | Prokaryatic Cell 
Present | Ak m j 
: Absent 
More than one acr 
One— hui not true 
| chromosome: Plasmids 
Usually unicellular 
| (sume cremobacteria may he 
om | multicellular) 
| Absent 


ars until. more 
xucleus: —À = 
"Xumber of chromosomes: 











Cell Type: 













Usually multicellular —— — 





—— 
— 


‘True Membrane bound 
Nucleus: 
"Example: Ss 

"Genetic Recombination: 


Preset 











z ee 
Animals and Plants 

Meiosis and 
/ametes 


| Bacteria and Archaea 
- = = ' 
of | Partial. 





fusion 




















Ee ar ane Be are | unidirectional transfers DNA | 
' Lysosomes / peroxisomes: — | Present QAbsem i | 
“Microtubules: — — Present pAbsenterrare ooo | 
Endoplasmic reticulum: Present | Absent PE 
Mitochond ria: Present | Absent 2 
| Cytoskeleton: E Present | May be absent | 
DNA wrapping on proteins. | Eukaryotes wrap their DNA | Multiple proteins act together | 
around proteins called | to fold and condense 
histones, prokaryotic DNA. Folded 


DNA is then organized inte a 

variety of conformations that 

are supercoiled and wound | 
| around tetramers of the HE | 
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E "d Az moe l = protein. pae m 
paese quo larger — 5 _| smaller | Sian. 
Vesicles: a  pPesent, — 1 — Present. — jene ct 
i Golgi apparatus: - (0 | Present Rp E uet | Absent ike. 
| Chloroplasts: Present (in planty) Absent: chlorophyll scan 
BAE E in the cytoplasm Sted 
Flagella: - RES Microscopic in size; Submicroscopic — CY 





membrane bound; usually 
arranged as nine doublets 
surrounding two singlets 


composed of only one Fiber” 






















Permeability of Nuclear | Selective not present ———— ——7—. 
Membrane: _ P [eae eae eee 

Plasma membrane with | Ycs Usuallyno — —  —— 

_ steroid: 

| Cell wall: Only in plant cells and fungi | Usually chemicgji; 

i (chemically simpler) complexed ) 

, Vacuoles: — Prost cr ee a 


| Prssent 
» .  ]101000m |. Á— 


_ Cell size: — 


Cell Structure (CSS 1994/2008) 


4-10um 4 


Ced membrane 


as! 





Animal cell Plant cell 


Cell or Plasma Membrane: 

The cell membrane is a thin Semi-pérmeable membrane Jt encloses the cytoplasm and is 
selectively permeable which meansit_is.permeable to certain substances while it prevents olli 
substances from entering the cell: It consists of three layers. 

Cell wall: 


— ——— 
qup General Science & Ability 
* ! = 

se! : 153 
ias m: .m is a semi fluid substa 

ul e plasm is a semi Nuid substasem qi 

OU CY ids. carbohydrates water and iferpan; Vit living cell. The composition includes 


i ee . Banie substa 
Ans. i bosome's, nu i nces, ft 
"i ~ ochondria, ri . nuefeus; nucleolus, € 


ontains all the cell organelles 
i eus anelles 
lastids etc. It exhibits the Important chara 


n cerises of Ei bodies, endoplasmic 

I mae es Ics of living things like growth. 

ition. re: Toni ility, 

mt organ ae the". persistent 

cel Organel les are the \persistent structures that have 
mosthof the, cases, organelles are 


ble membrane. 


EE 4 speciulized function within the 
Separated from rest of the cytoplasm by a 


le M E 1 : 
id The a Vil S SR TEE Bri gba found in the both animal and plant cell. The Nucl 
s. c . The Nucleus 

: Y j) "M the nucleolus The eias has pores that facilitate exchange between 
Se as > tetas sm contain ol 
clope $ a chromatin network and the 
w galus. [he chromatin threads contain genes that transmit hereditary traits from one A E 
m us: 

cleoluS* — x . ; 
Nu There is a spherical body found in the nucleoplasm called the nuc 
| is about to divide but reappears after the 


d RNA synthesis. 


m et leolus. It disappears 
cell division. It appears to be active centres 





Endoplasmic 
reticulum 
Nucleolus 


Nuclear membrane 
Chromatin 


Nuclear sap 
Nuclear pore 


Endoplasmic Reticulum: 
This is a very fine structure which can be seen only through an electron microscope. The 


endoplasmic reticulum is a network of tube like structures distributed extensively throughout the 
evtoplasin. It plays an important role in the synthesis and transportation of complex biological 
molecules. 
Ribosomes (CSS 2011) 

Ribosomes are extremely minute granu 
State in the cytoplasm or attached to the surface of endoplasmi 
ribosomes is to act as a platform or work place for the synthesis of proteins. 


lar or spherical structures found either in Free 
c reticulum. The main function of 


Mitochondria: (CSS 2011) 

. . These are small rod shaped or spherical 
mitochondrion is bound by two membranes; outer an 
(heir inner membrane is projected with finger like structu 


Nearly all plant cells have a cell wall made of cellulose and may contain waxes anl 
suberin. The cell wall lics.outside the plasma membrane and is non living. It is tough and fini 
and provides support for the plant body. It is a permeable membrane. Animals have no cell wall. 


organelles found in large numbers. Each 
d inner. Their outer membrane Is smooth and 
re called cristea. They have enzymes 
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necessary for oxidation of carbohydrates and energy îs released in the form Of Af 
pros ide energy for the vital activities of living cells. i i he 
Golgi bodies: (CSS 2011) š 

Ihis organelle is also known as golgiapparatus. discovered by Camillo Golgi in 1g 
also called as Golgi bodies. They are present in all cells except bacterial and blue-pre M ^ 
cells. These structures vary in number from cell type to cell type. In secretory tissues like: he 
and liver they are present in large numbers than in other type of cells. They are songs e 
seorelory surfaces like stigma of the pistils. at 
lysosomes (CSS 2011) 

Vhese are. small enzyme containing, sinele membrane-bound vesicles, Though th 
organelles were noticed in 1949, later à was de Duve who coined the term Lysosomes fo, * 
dense bodies, They are spherical and sac likes organelles. Many dg sp Dey nete ina 
inside them. Lssosomes are formed by Golgi complex. During starvation, lysosome acts dn 
own cellular organelles and digests them. [his results in cell death. Thus lysosome jg kg 
referred to colioquually as "suicidal bags”, They help in destruction of foreign bodies. Lysou. 
are important cell organelles in digesting various macromolecules like carbohydrates, Prin, 
fats. DNA. RNA and others. The breakdown of these molecules during various stages d 
development and metabolism is gov emed by the controlled release of these enzymes a 
Plastids: 


Ib pes. 

Choloroplast: 
These preen plastids have owed their color to the presence of chlorophylh, These occ 
abundantly in green leaves. and also to some extent in the shoot off green plants. ji 
synthesizes carbohydrates from carbon dioxide and waters By the process of 
photosynthesis. 

Amyloplast: R 
|his plastid contains pigments other than green. These 4fripari various color effects tg 
flowers and fruits. These attract insects and other animals to ensure pollination ang 
dispersal. 

[ucoplasts: 


[hey are colorless plastids occurring in sceds; meristematic cells. ground tissue of 
cenain roots and stems, These store starch, pfotcin, or lipids in cell. 
Although there are some basic differences™between a plant and an animal cell, their 
general structure remains the same. 
Genetic Material 
Two ditlerent kinds of genetic material exist: deoxyribonucleic acid (DNA) 
andribonucleic acid (RNA). Most cells-use DNA for their long-term information storage. ‘The 
biological information contained in"an.organism is encoded in its DNA sequence. RNA is used 
for information transport (6g. mRNA). and enzymatic functions (e.p.. ribosomal RNA). Transfer 
RNA ORNA) molecules areaised td add amino acids during protein translation. 
Difference between Plant and Animal Cells 
Plant and animal cells'áre both eukaryotic cells. However, there are distinct difference 
between the cells found-in plants and those found in animals. 
Below is a list of Thé major differences: 


Plastids occur in plants cells and arc absent in animal cells. Plastids have three May 





Apes nob ane oe wat irregular Wy shape | May a cell wall, regular i shape 
E giomples pe aana e present . DEN. 
ES temporary vacuoles or no vacuole rs M 








p—— ————— 
"small ten = large vacuoles located i y | 
rch grains not present BE | Siocaedam the sentre.of cell — | 


| Starch prain 
allv located centra = s present | 
28" eus is usually located TA UT Lees presem — | 
[he nucleus 15 u » y Due to the central location of the vacuole. the | 
nucleus of the cell may be located at the edge | 
_of the cell 


Cytokinesis takes place by constriction Cytokinesis takes place by cell ze 


i 












| durin cell division | formation | 

Z E z SF ee 
Ani mal cells possess — cenrosome and | Centrosome and centrioles have not been | 
centrioles 


found in plant cells (except im a few lower | 
nents) | 
Plastids — (leucoplast. chloroplast, — and | 
chromoplasi) are present in plant cells. — 
“Cell is absent | The plasma membrane of a plant cell i: 

surrounded by a rigid cell wall made up ot | 
Se ee Serr 


l Animal cells have a single highly elaborate | Plant cells have many simpler units of Golgi 
| Golgi complex complex, called dictyosomes. 


"plastids are absent 













| Organelles Organelles | 
Cell membrane Cell membrane | 
| Nuclear membrane Cell wall | 


M | 
' One or more small vacuoles Nuclear membrane 


| Centrioles Plasmodesma - | 
Cytoplasm Large Vacuole | 
lndoplasmic Reticulum Plastids | 
Ribosomes Chloroplast e 
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WI 
— | SS Seo a ae I : 


T Leucoplast 









| Mitochondria 
' Golgi Apparatus Microtubules’ Chromoplast 8: 
Microfilaments ' Golgi Bodies : : s: 
aments Golgi ¡vision sually occurs as part of 3.Jaryer cell cycle ides into two or moredaughter cells 
Flagella in some cells Ribosome cell d -oll division 1S the first Stage of growth in A € 
s . ] M 5s aig n = 
Lysosomes | Endoplasmic reticulum ns. In nuce M pA cell division js R Bei Organisms whereby cells divide to form 
1 ; : wer 8s * total number.of indivi i ess o x Pren : 
| Nucleus Mitochondria per ease IM the individuals, On the othe f asexual reproduction. It leads to 
en "LL of all cells. other. than the reproductive nn ler hand. in multicellular organisms the 
l - > A S i A : 
a Lysosome Ji 5 si aspect of growth and is accompanied by im known as miosis. In mitosis is cell 
^ Sx € E D Hare To Wn : SN 
y ONA Cytoplasm divi do cells diy ide? enlargement and differentiation. 
Nucleus why ^ cel dividés-so that organisms can grow, In order f 
* = w— 6 . Or or 
i DNA cto jncrease their size or divide. Most cells diy ide, because oe to grow, body cells either 
^ i ay : smaller is bette í ; 
| Chromatin h ils: better when it comes to 
ce [ rowth 
Repáir & rep acement of damaged cell parts 
| Reproduction of the species 


{Is need to stay small? Why don't cells just ke < 
p EET m J €p getting bi inste inlvi 
ils ue m s "is oe the outside (the ions matanya qran fond 

o the inside of the cell. This can be re : : st transport. foc 

; ; presented by what is known as 

g á x N n as t £ ‘ye 
, AS ied in Meet ae IS unable to keep up with the Vide eral 
„side grows at 4 coha process oe e. This IS a problem because cells obtain initéiénis and 
astes E p s called diffusion. Diffusion works faster over short distances 


ce 
why 49 
Y Ce 
nd oxygen ! 
volume ratio- 


| Cytoskeleton 
ee | Nucleolus ——— | 


in 

get rid coli ver long distances. So i 

snd takes eco PM ia a As © iFa cell grows larger instead of dividing, diffusion will 
the able to obtain nutrients and get rid of wastes efficiently. which 


be 1005 OM uld kill the cell 
yltimately would kill the cell. Thus, cells divide so that an organism can yet bigger, despite the 
fact that ce Bes 

Cells also divide to replace damaged or dying cells. 


The Cell Cycle ; 
» interphase describes the period between cell divisions. Although it may seem as though 
the cell is inactive during interphase, quite the opposite is true. During this phase (the 
Aen phase of the cell cycle) the cell grows, DNA is replicated and the centrioles 
divide. - 
Interphase is divided into the following three sub phases: 
G1 phase or “first gap” is a growth phase for the cell. 
» § phase or "synthesis" is when the cell copies its chromosomes. 
G2 phase or "second gap" is a second growth phase where further growth and 


" 
preparations for division occur. 
Mitosis (M Phase) is the process of nuclear division and is divided into the following phases: 


Prophase is the first mitotic phase. During prophase the nucleoli disappear and thc 
chromatin (DNA and associated proteins) condenses into discrete chromosomes that are 
observable with a light microscope. Each replicated chromosome is composed of two sister 
chromatids, both containing the same genetic information. The sister chromatids are joined 
together at their centromeres. The mitotic spindle forms from the centrioles and begins to 
clongaw, As the centrioles reach opposite ends of the cell the spindle fibers from each of the 

lized protein structure called the 


wntrioles attach to each chromosome at a specia 
——— ra 








a 


Ü 
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of each chromosome, Other 








, T > A i »d at the centromere : : A b E 
kinetochore. The kinetochore ts located at de romosomes, they interact With spindle p Ping, m E jy 2 micrometers per minute (tt 
fibers clongate, but instead OF attaching to ca T » apt [n the second phase maple NS ength of a cell is between 10 and 30 
ga ae f mitosis. It is during this stage that the tension applic m! romcte separate by the clongation of a specifi s EE. Re INITIUM By dle cerea. 
: sis. : Ives SEP Specific type T : 
Metaphase is the longest stage 0! ines quu along the metaphase plate. an Imagina * Uy {hers tubule The extent of the sephraties of m of non-kinctochore microtubule, called a 
mitotic spindle fibers aligns all of sienna necessary to ensure that in the next phas, ^ | ar er ow of anaphase is relatively shor. us the poles varies from species to species. [he 
the divides the cell in two. This eps is ) be * Whe Fire ae events of M phase aré fie ‘ually only lasting a few minutes 
ac nir em gal OW d d 
the chromosome ipi separated, er (Spindie pre v eas of the nuclear Sefi Pelot 
new fucleos: will: receive: ono SOP: E "1 rel ur i h v separated sister chromatidy 
the. vell” These 





each chromosome. Metaphase Can 
occupy a large portion of the tota! time Nuclear and th eur in telophase and 
of mitosis because — chromosome vous oyents a respectively: 
X he kinests. ^ E 
alignment at the center of the cell on t iol 2 4 p 
metaphase plate acts as a checkpoint for Matapha, lophase is technically the final 
logica Polar. —. mm i Te soif Its hame derives Ir — 5 
Si into the next phase. e . of mitosis: om Polar 
progression in microtubule stage d felox Which means end. microtubu 
anaphase. Cells can arrest in metaphase Pann wor Te l nd. lon 
phase. jhe jag this. phase. the sister chromatids 
puri poles. The small nuclear 


for days until the chromosomes arc 
properly aligned and the cell enters 


anaphasc. 
process, and 


He - 


ite 
ach oppes"t 1 rm 
hu in the cell begin to re-fo 
yes the group of chromosomes at 


ind 
" d. As the nuclear envelope re- 










Mitosis involves a five step prí 
then a final, culminating sixth step. Kinetochore each en due : 
bt. with the some [ei É 5 
called cytokinesis. an forms by oe | ipm dead qim two nuclei are created in the one cell. Telophase is 
The five steps of mitosis. called also marked by joy in rx o : e EAS microtubules and the continued elongation of 
: icrotubules. As nuciear envelopes re-fi l : ; = l 
rophase, rometaphase, metaphase. PA TS : : the polar mier $ orm, the chromosomes begin to decondense 
prop P he period ín which the cell makes preparations-for'qgj a HUE more diffuse. E 
Centrosome 


events of preparation forcell diviso, C tokinesis describes the division of the 
cytoplasm and while it is not a stage of 
mitosis (nuclear division), but does result in 
the completion of cell division and the end of 
the cell cycle. In animal cells, cytokinesis 
involves the formation of a cleavage furrow, 
which pinches the cell into two distinct 
daughter cells. Cytokinesis is the process in 
which the cell actually divides into two. With 
the two nuclei already at opposite poles of the 
cell, the cell cytoplasm separates, and the cell 


anaphase, and telophase. constitute the 
division. The five phases are differenti 


"viokinesis refers to the actual cleavage event, sp' m à; 
Sem Metaphase can occupy a large portion of the total time of mitosis because chromosom; 


alignment at the center of the cell on the metaphase plate acts as 4 jue" qm NN progression int; 
the next phase, anaphase. Cells can arrest in metaphase for days until the chromosomes ar 
properly aligned and the cell enters Astral 

anaphase. microtubule ~ 
Anaphase is the shortest stage of mitosis. ! 
lhe spindle fibers shorten during anaphase, 
pulling the sister chromatids apart towards 


ated by specific 
t, splitting the cell in two. 





opposite ends of the cell. Entrance into 

anaphase is triggered by the inactivation of Increasing pinches in the middle, ultimately leading to 
M phasoraniencting fue ui erar Polar Separation eleavage. In most cells. the mitotic spindle 
mitotic cyclin degradation. During is ol spindk Et qu Cache abe cei fesn 
V pu to invaginate and split. The first signs of this 


anaphase, the kinetochore microtubules 
retract. increasing the seperation of the! 
sister chromatids as they are moved farther 
toward the opposite spindle poles Anaphase 
can be broken into two distinct phases. In 
the first phase, calledanaphase 
A, chromosomes move poleward) away 


Duckering are usually visible sometime 
during anaphase. 
The cell's cytoskeleton becomes 


disassembled. The disassembled cytoskeletal — 
filaments are used in a different way during cytokinesis. Cleavage occurs by the contraction ol a 


thin ring of actin filaments that form the contractile ring. The contractile ring defines the cleavage 
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of the cell, an asymmetrica] 4. 


T 1c center 2: y 
not positioned a u the cell until it separates LA 


line for the cell. If the ring is aches 
a ventuaälly pl ^ * m . 0 

takes place. The ring contracts. ae der plants. the cytokinesis process is slightly gip " 

Ils. In higher or P wall. Cray 


i hter cc : 
dep lits with the formatton of the cell 


because the cytoplasm SP 
Meiosis 
Meiosis is the type of c 
assures that genetic diversity is ac 
divisions: Meiosis 1 and Meiosis II. 
make 4 haploid (n) cells. In sexual reproduc | 
combine to produce à diploid zygote- [hc resu 


parents. 


. Meiosis (LV; 
A RAN 
eee 


MEIOSIS I 


ametes (sperm and eggs). Ny. 
ual reproduction. Meiosis consists of Clin 

th a diploid (2n) parent cell that tives w 
tes from two different in dio 


tically different fron 2! 
h Om ha 
th 


ell division used to produce £ 
hieved during SeXU' 
Meiasis starts WI 
tion. haploid game! 
ting olTspring !5 gene 






AR, 
-—E WY 


£C S N s : 
MDA Semen... 


Chromosome characteristics: 
Haploíd (n) = onc set of chromosomes 
Diploid (2n) = two sets of chromosomes, 
Eggs and sperm (gametes) are haploid 
Diploid set for humans: 2n = 46 a 
Interphase before Meiosis: During the interphase preceding meiosis, DNA replication 


takes place. 
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X 





is | 


prophasc I: Homologous chromosome 


apsis. While paired, the homol Pay üp and form tetrads. [hís pairing is known 


as SYP I of e | 
rocess called crossing over. Crossin Y ^ Chromosomes exchange genetic material in a 
reproduction. While all this is E SN. Ser contributes to the genetic variation of sexual 
disappear. Spindle fibers aua£R be ci the nuclear envelope and nucleoli begin to 
i chr 1 
equatorial plate. ~ emosomes and begin moving them lo the 
taphasc I: Homologous éhrómosome EE 
: cquatorial plate. One homologue as Sn pair-wise fashion, have lined up on the 
i x e >. ‘= ` Med on each side f ERN à 
on is random, W cane ! c of the equatorial plate. The 
sean he d Jesi. there is a 50-50 chance for je planes cells to 
ict € emal homotoyue fne anch c daug! ; 
dependent assortment. gue for cach chromosome. This is known us 
: Chromo s 
Anaphase ] romosomes from each pair move to opposite poles of the cell, Each 


meios 
; » 


. š ` 
chromoseme still consists of two sister chromatids 

. Telopliase I: Nuclear envelopes may reform, or th i : tI 

han 3 ^ e cell may immediately start meiosis 
re lication de : T J age or y 2 s x ; 
IL. DNA plici xs NOT take place. There are now only a haploid number of 
chromosomes in cach cell. 
d f Meiosis |: Crossing over occ T 
summary 0. NUM fa ; occurs between homologous chromosomes. Homologourd 
cMipnfoyemnes separa n each other and 2 haploid cells are formed 
Meiosis ; 

» Prophase l: Chromatin once again condenses into disercte chromosomes. The spindle 
apparatus forms. 

a Metaphase eee are lined up along the equatorial plate, similar to metaphase 
in mitosis. : ue to crossing over in meiosis I. the two sister chromatids of cach 
chromosome are no longer genetically identical. Microtubules from opposite poles 
attach to cach sister chromatid of a chromosome. 

« Anaphase ll: Sister Chromatids separate and move toward opposite poles as individual 
chromosomes. 

» Telophase Il: Chromosomes decondense and nuclear envelopes reform. Meiotic division 


has produced 4 daughter cells, each with a haploid set of chromosomes and each 
chromosome has only one chromatid. Each of the 4 daughter cells is genetically distinct 


from cach other and the parent cell, 
Summary of Meiosis Il: Sister chromatids separate from each other (similar 10 mitosis) and 4 


haploid gamete cells are formed. 
Mitosis vs. Meiosis 


Property 
DNR Replication 


Meiosis 


Occurs 








An ES 





Mitosis 


Occurs during 
before mitosis be 





during interphase 





interphase 
gins 

















| 
[] — 

, Number of Divisions 

, Synapsis oh homologous 
: chromosomes 





| 






Does not occurs 
non-sister > 









over between 
chromatids in prophase] — — 
4 haploid (n) daughter cell. 
cach contaning half as many , 
chromosomes as the parent | 





Two diploid (2n) daughter 
celis that are genetically 
identical to the parent cell 





4 Number of daughter cells 
! and genetic composition 
L 
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| cell. Dauplter Cel, 
| penctically different from WM 
| parent cells and each ther: 
4 


4 H * qud 
Rote in the animal body Prodnces cell for growth | roduces gametes isl 

| and repair ussures: penetic diversity 

| sexual reproduction, — 7 
| i > — | 
* 4 ! pd +) 
What is Reproduction. | 

Reproduction is the process by wlriehi new orpapisms are generated, It is the mechanism " 
[ 


species continuano There are Qo means ol reproducing asesiial and sexul reproduction, 
When wwe. liens mate, they produce lion cubs as ofispring, Bee carrying pollen Hom one düjsy | 
another fertilizes it, causing df to reproduce in the Torn of fertilized seeds, In these and ull Othe 
examples of reproduction, new individuals are created from existing ones, 


Asexual (vegerarive) Reproduction 
© A form of duplication using only mitosis. 
L'sample, a new plant pow s oul ol the noit or a shoot from an existing plant, 
Produces only genetically identical offspring since all divisions are hy mitosis 
OlTspring called clones meaning that each is an exact copy of the original organism 
This method of reproduction is rapid aod effective allowing the spread of n organism 
Since the offspring are identical, there is no mechanism for introducmy diversity 
Sexual Reproduction 
. l ormation of new. individual by a combination eol two haploid sex cells ( rametes). 
= Pertilizavon- combination of genetic information from two separate Cells (hab have one fair 
Ihe orginal penelit information 
®* QGametes for fertilization usually come from separate parents 
13. Female- produces an expe 
2. Maule produces sperm 
8 [eth gametes ane haploid, with a single set of chromosomes 
e The few individual is called a zvgole, wilh iwo sets of chromosomes (diploid), 
. Meiosis is a process 10 convert a diploid cell to a haploid«sgamele, und cause a change in thy 
genetic Information te invrease diversity in the offspring 
Asexual Reproduction vs Sexual Reproduction — 
NE — ek m Asexual Reproduction | Sexual Reproduction | 
No of organisms involved: | One parent needed Two parents are required 10 
| eee, Cet, eS 
T Cells divide by Mission, budding , | Cells divide by Meiosis j 
| Of regeneration a es MEM IR 
Types: - | Budding, vegetative reproduction, | Syngamy and conjugation 
| Tragmeatition, spore formation 


wrt ew o5 





Cell divisian: 


t 






















Advantage limes Nejent; no need to search | Variation, Unique.. organism 
£ | for Maie, Tequires less energy is more protected 
2 t. : - N EJA ba zx > Titer TUNE "I y d a ! 
Disudvantages: Wo variation - if the parent has a | Requires two organisms. 


D MEN , Beuetie disease, offspring, does roo. 
, Evolution: | There is very lithe chance of 

| variation with asexuul 
reproduction, Mutations in DNA 


requires more energy — 

Sexual reproduction leads to | 
penelic variation in new , 
jeneraüons ol offspring, | 
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is a OCCUR bin Foy nearly as [Big j f | 
equent ‘ ^s. 1s fundamental wW 
A Y PCS reproduction, | evolution | 








= ay D Na  forfnnti 
f sex cells: MAO or : ni o 
ewe © —4. LAM EMea( sex cell) fusion al Formation ar fusion of | 
In LN low&norpanisms Baie sex cell) occurs ] 
yad im : | Higher invertebrates and all | 
pe — PM be whi —- | Vertebrate 
.- . e TE — — VeDrates 
prep" oduction: A terga Parent body or a| gamete — ——--1 
(unit? or a fragment or a single | | 
à >| somatic cell | 
== NN Less a a a ree | 
ae ITOS Iced: | 2 (minimum) or more igs E. 
qe Pre pring Ne cedi | 2 (minimum) oF more thun? — T i(minimam) or mare an!) 
yot Chromosomes == 


A found ín the nucleus of plant and animal cells 


pN SAM te: eim. 1 ue is organized into structures 
hromosom es Cell pio Popisi in the nineteenth century saw the rod shaped structures 
caller S nuclei and named the 
"ev 





gill! “chromosomes” because 


sn they absorb colored stain. Centromere 
pale * as determined that those holds 2 
aut V 77, aructures held the chromatids 
| shaped | SIFUE™ together 


netic information (DNA) that was Chromosome 
ye 


ferre from generation to 
iam tion. This DNA provides the Gene 
nmm al for life, informing segment of DNA 


an anima 


develop and function, A single, 


minutus strand of DNA is tightly 
d ino — the chromosome 
Proteins such as histones 
he DNA and aid in its 


Chromatids 


structure. ideatical copies 


help package t 


function: : m : 
A human typically has 46 chromosomes (23 pairs) in every cell of his or her body. One 


chromosome pair is inherited. [rom the mother, while the other copy of cach 
is inherited from the father. Twenty-two of the twenty-three chromosome pairs 
s (non-sex chromosomes) which carry the same types of genetic information 
in both men and women. The final pair of chromosomes is called the sex chromosomes and 
delermine gender, among other traits. A female typically has two X sex chromosomes while a 
aule has a X and a Y. As mentioned previously. chromosomes come in matching (homologous) 
pairs. Homologous is a word that describes two chromosomes that carry the same types ol 
information, While the sequence on the two homologous chromosomes may not be identical. the 
chiroinosomes have variations of the same genes. Variations of a specific gene are also known as 


alleles. 

There are several important chromosome struct 
diromosome telomere is the region at each end of the 
i the region of the chromosome where the chromosome al 
plication, This centromere can be in the middle of the chromosome or 


copy of cach 
chromosome 
ure calledautosome 


ures with which you should be familiar. A 
chromosome. A chromosome centromere 
taches to its matching homolog during 
closer to an end. The 


--- 


P d 


e. 


à 
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called "arms." The shores 


i " ents 
two segemen ~ ^ em 
mo called the "long arm" (q ag) 


centromere divides the chromosome SEDE 
v . g 

ci "short arm" (p arm) while the longer segn. 

called the "sh P a 


i racte " : 
never living ce > 


i i > «omes. The structure of the chromosome is Sup : die 
information and are called chromosomes 4 proteins. Chromosomes Within quee v 
histones which are in fact DNA that is coiled MNT Sac 4 can Be sen i5 Whenes Ba 
of the cell are not visible to the human eye- Ihe e ge ee om whatever scientis: hat 
takes place and that also only through a micoscoP? i he rime of cell division, —— 1 s 
about chromosomes has been by making observations 





DNA double helix 


wis 2 #2 some 
| racteristics of the Chromosome. | bees 
dec epe visibie part of the chromosome Is ils central constevetion point known as rj. 


centromere which branches into what is called two "arms". Each EUN consists a bI 
four arms that extend from the centromere with the longer of the ay he "end as the “q am 
and the shorter arm as "p" arm, It is the centromere thais responsih r nnd ic shape of I 
chromosome and also plays a major roll in cell division, It also helps to identify v Bere d speci, 
gene is located. A common method of identifying thisy 1 by determining the position of t 
centromere on the chromosome as follows: 

e Metacentric — Centromere is positioned dn the center of the chromosome with arms 

length. 
g pupa gum — Ceniromerc is closer tó the center but arms are of different lengths 
»  Acrocentric — Centromere is positioned closer to one end with a big difference in am 
lengths. 
© Telocentric - Centromere thatthe extreme end and has only one arm. 


Chromosomes in Human Cell. 


Under normal cireumstances, there are 23 pairs of chromosomes in a human cells makin: | 


*4t-46 chromosomes altogether in each cell. It is when the number of cells differ from the abn: 
number that problems oecur in the carrying of bodily functions, its development and other healt 
issues, These changes Usually occur during the initial stages of the development of the fetus whe 
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perm come together, It can howe Pas ee 
sp- r k 
: and more than 46 chromosomes or les, hapen even ane 


y 
t binh and this phenomenon 


ts Ca . > 
can Female Chromosomes Hed aneuploidy 


he 23 pairs of chromosomes funi in ene 

les and is known as autosomes Hes cell. 22 pairs took exact "TR in 

n TEE according to their size. 

X and one Y ch : in kis generalii relemed to 
ehromosoeme while females have 


Out of! 


ema 2 
T qnd : air that creates the difference betwee 
ars the =P chromosomes 6 here fhe*male has one 
nes amë X ehromesppre, 
z rare instances. 3 cell can have 


af 
we come 
In cven two Áfa sels called tetraploid, 
ao 


ancy 
ira SCL of Chromosomes which is hanw as 


lUs even rare 
| set of chromosomes for cach cel] in the ped be PO MEN RUNE 
3 y Decause is aoi ible such i 
3 possible for such a 


nu le, numbers of chromosomes I cancer cells 
Xm andion but one that takes place in the cells during 5 also change and this is not an 
ied €* ` ing the formation of a cancerous tumor. 


| Nucleic Acids icss 2011) 
NG.) adis are essential large biological mole 
Maude the DNA (deoxyribonucleic acid) 
INC. oleic acidi 
NX rikani leic acit "m 
. ids are essential large biological molecules 
-ms of life. The nucleic acids include the 
ad the RNA. They are the hereditary 
f living organisms. They are present in 
s either in Free State or bound to 
:qs aS nucleoproteins. The mucicie acids are 
M mers with mononucleotides ad their repeating 
hep? The monomers are known as nucleotides, they 
mm. de up of three units: à sugar, an amine and a 
phosphate BEGUP. ud 
Deoxyribonucleic Aci T 
The huiman body produces billions of new cells every 
ia. But before undergoing cell division, a cell must 
rat copy the genetic information contained in the cell 
nucleus — its DNA ae 

Deoxyribonucleic acid (DNA) is a nucleic acid 
that contains the genetic instructions for the development 
yd tunetion of living things.All known cellular life and 
ume viruses contain DNA, The main roie of DNA in the 
cell is the long-term storage of information. [t is often 
compared to a blueprint, since it contains the instructions 
w construct other components of the cell, such as proteins and RNA molecules. 

A DNA molecule consists of two strands that wrap around each other to resemble a 
twisted ladder. The sides are made of sugar and phosphate molecules. The “rungs” are made of 
nirogen-containing chemicals called bases. Each strand is composed of one sugar molecule. one 
phosphate molecule, and a base. Four difTerent bases are present in DNA - adenine (A). thymine 
(1), cytosine (C), and guanine (G). The particular order of the bases arranged along the sugar - 
phosphate backbone is called the DNA sequence: the sequence specifies the exact genetic 


A cules for all forms of Ide. The nucleic 


Adenine 


Cytosine 





oim 





instructions required to create a particular ort 


bases pair in a set manner: Adenine (A) 
guanine (G). These pairs of bases are knov 
Molecular model of DNA structure: A mo 

‘Watson and FILC Crick (1953) has been uni 
[or their discovery, The work of Crich 
picture obtained by Wilkins and his associates. 


in 1953. The structure of DNA double he 
features of Watson - Crick Model of DNA (#10 
Main 
Watson/Crick Model 

4. 
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its own unique traits. 
ver at its base by a weak bond, n 


hile cytosine (C) Pii. fg 
With 


reanisin with 


Fach strand of the DNA molecule is held together at T 
pairs with thymine (D. w 


«n as Base Pairs (bp). : 
lecular model for DNA structure first proposed byy 
versally accepted. They were awarded Nobel p. 
and Watson has been supported by X-ray diff, 


d by James Watson and l'rancig 
able to 8 twisted ladder, 
JNA) are given below 


Crig 


DNA was propose 
, | 
he Sdliey 


lhe double helical structure of 


lix is compar 
w known as B-I 


Features of 









is a 
handed 
double helix. It 
consists of two 
palydeoayribonuel 
colide chains 
(strands) | 1wisted 
around each other 
on a common axis. 


The DNA 


right 


=- 


gogo 


The two strands $ 
are — antiparallel, [e] 
ic: one strand 





runs in the 5° to 3' 
direction while thc 
other in 3° to 5' 






SION 


direction. 

The width (or 
diameter) of a 
double helix is 


ha] 


20A' (2nm). 

Each turn (pitch) 
of the helix is 34 
A’ (3.4nm) with 
10 — pairs of 
nucleotides, each 
pair placed al distance of about 34 A. 

he two polynucleotide chains are\nol identical but complementary to e 


base pairing. 
The two strands are held 1ogether by hydrogen bonds formed 
pairs. The A-T pair has 2-hydropen bonds while G-C pair has 


GEC is stronger by about 50% than AT. 





CL 


ach other duc t 


by complementary bast 
3 hydrogen bonds. the 


The hydrogen bondSareformed between a purine and a pyrimidine only. 








tementary base pairing in DN 
$ à : NA helix s. ; 
pairs with adenine by 2 fy X proves Charpat We 
n Y < hydrogen bois. Ceo S rulet A-T, and G-C) 
ope MOsine pairs with guanine by 3 
anine by 3 


ms of DNA double helix: 


double helical structure of DNA ES 
xasis in 


fere"! 
" Lhe A and Z forms are i 
sc B, 3 Li me À c mportant. Uhe I 


py d 


at least 6 differe 


c : e 
Crick is the most predominant Arm er ee of DNA 
PAYStologival e 


rn of the B-form has 10%base iir emp 
eli: 2nm. I Helix Sythe is Fight handed erii. a distance 
DNA. form A contains N ase pairs per Le p form of 
ide strands of Z-DNA, move in a sewn While 
T. of the DNA: DNA. molecules are huge js ios Zit-7 
DN (hickness of 0.34nm has a molecular weight of 660, 
s acleic Acid (RNA) à | 
Ribonuclcic&'aeid forms the genetic material in smalle 
rant in the Rroguction i pras in living organisms RNA : 
, organisers añd serves as a genetic messenger, passinp u iei move around in the cells of 
| NA from uie earn ae parts of the cell for protein e a a an stored in the cell's 
yc penne e d oet in Re E Lapis (GG), RNA does not Pd 3 hases found in RNA 
fourth nucleotide prese Bie I8 the base uracil (UJRNA is a singl sa thymine, instead, the 
The DNA is organized into. genes, the fundamental unii gle stranded structure. 
welt s control the protein synthesis through the mediation of M gue information. The 
junctions. carried out by three different types of RNAs. eee i : RNA performs several 
messenger RNA (mRNA), transfer RNA (tRNA). and ribosomal ix. primary types of RNA - 
RNAs are made by copying a portion of the DNA and are largely i eee : 
dough in eukaryotes. another minor type of RNA. called d ved in making proteins, 
involved in processing of the other three types of RNA. Small nuclear RNA (snRNA) is 
{, Messenger RNA (mRNA) specifies the sequence of amino acids in the i ; 
(translation). [his carries information from the nucleus to the pecan Laus ks RHET 
for protein synthesis. The coding sequence on the mRNA det si i d Nus are BECS 
sequence In the protein. The mRNA is a straight molecule e sh in e vin 
lt is transcribed from a DNA template. On the mRNA nee E 5 jdn end. 
codons consisting of 3 bases each. Each such codon specifies an am a i rranged iito 
2. Ribosomal RNA (rRNA) is found in combination with proteins and is associated wil 
i structure and function of ribosomes, the factories of protein yahe This ved 
i d id pot : ee in iig nucleolus. In the cytoplasm, ribosomal 
Shesdrhes amd mit NI Bie r to form a nucleoprotein called a ribosomes, l'he 
i rry out protein synthesis. rRNA is very abundant in the 
cell and forms about 80% of the total RNA. The ribosomal RNAs form two subunits 
namely: the large subunit and small subunit. The Eukaryotic cells have 4 different types 
of rRNA namely; 28S rRNA, 18S rRNA. 5.88 rRNA and 5S rRNA. These different - 
rRNA occur in the different ribosomal subunits depending on whether Eukaryotic or 
Prokaryotic. 
V Transfer RNA (tRNA) delivers the amino acids to ribosomes for protein synthesis. This 
RNA type is a small chain of about 80 nucleotides. As the name suggests, tRNA transfers 


nt forms A to E and Z. 
double helix deseribed by 
Inditions. p.f 
of 3.4nm, The width of the 
: DNA and left handed in Z 
ae Bt 12 base pairs. ‘The 
On a 8 fashion, hence the name Z- 
n average, a base pair of B-DNA 


1: 
^ TN is 


f Ore a R H 
Organisms namely viruses. RNA is 
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M 


; peptide chain. The tRNA 

TA i À ein wing poly peptide INA ha 
specific amino acid molecules to à E RS function. The (RNA also has is, 3 e, 
leaf model with 5 arms each with a spe n the mRNA. Wie, 


region that ean base pair with the codon (sem 
Difference benveen DNA and RNA (CSS 2 " 
— = ——— NA 

i icleic Acid 
Stands for: — |Deowrbemcle Acid Atenes dT O 
De finition: | A nucleic acid that contains the | A single-strande chain ~ 


































genetic instructions used in the E Pe baste and ri a 
| development and functioning of all units i i ee bases Ades, 
| modern. living organisms (Scientsts Guanine, ylosine, and Urs 
believe that RNA may have been the bonded to the ribose, Ry 
\ 


main genetic material in primitive molecules are involved jy Protein 


Ma nihesis and sometimes ; 

| life forms). Set elimes in the 
| transmission of Bener 
| information. S 


} 


eae — Ss e a ŘŮĖ T Wendin aaa ea 
| Job/Role Medium of long-term storage and | Transfer the genetic code neede 


transmission of genetic information for the creation of proteins from. 
| the nucleus to the ribosome |. — 
Unique | The helix geometry of DNA is of B- | The helix geometry of RNA iva 


| Features: Form. DNA is completely protected 
| by the body, i.e.. the body destroys 
enzymes that cleave DNA. DNA 
can be damaged by exposure to 
Ultra-violet rays _ 


Double- stranded molecule with a 
long chain of nucleotides 


A-Form. RNA © strands an 
continually made, broken déin 
and reused, RNA is More resistan 
to damage by Ultrá-violet rays, 





A single-stranded molecule in 
most of its biological roles and 
has. a shorter Chain of nucleotides 
Ribose sugar; phosphate 
backbone. Four bases: adenin. 
Wanine, cytosine, and uracil — — 








| 

| 

| Predominant 
| Structure; 

| 


Bases & Sugars: Deoxyribose sugar: phosphate 
backbone; Four bases: adenine, 


guanine, cytosine and thymine 














Pairing of | A-T(Adenine-Thymine). G, A-U(Adeninc-Uracil), G- 
| Bases: C(Guaninc-C ytosine 4 | C(Guanine-Cytosinc) 
| Stability: | Deoxyribose sugar in DNA/is less | Ribose sugar is more reactie 
| reactive because of C-ħ “bonds. | because of C-OIL (hydroxyl 
i Stable in alkaline cónditions. DNA | bonds. Not stable in alkalin 
| has smaller groovesewhich makes it | conditions. RNA has larm 
| harder for enzymes to "attack" DNA | grooves, which makes it easier w 
! be attacked by enzymes. — 
, Propagation: DNA is self-replicating. RNA is synthesized from DM 
| 


when needed 


| Heredity & Genetics 








Heredity 


l leredity is the transmission of characteristics. physical or mental from parents to offspring: is 
is*from one generation tò the successive generation. 
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i g of Heredity eee 
Mean!" vy Bé delined as the transmission OF character 
? nvsical: physiological ang PSychologic 


I 
uem oll pnm E s; 
qx rislics are called the traits. 


istics throy 
Eh generations, T] tut 
; j à . The characteristics 


m Organisms, All these 


S On transmissi 


ad on of characteristies from 
€y showed m 


any contrasting traits that 


Gene - à unit of'inheritance that usually is directly res 
Alicic Am alternate form of a gene. Usually the 
sometimes a5 many a three or four, 

. Ifomozygous - when the two alleles are the same. 

af Weterozygous - when the two alleles are different, in such case 


ponsible for one trait or character. 
Te arc two alleles for every penc, 


s the dominant allele is 

— | allele is 

© Dominant - a term applied to the trait (allele) that is expressed irregardless of the second 
allele. 


» Recessive - a term applied to a trait that is only expressed when the second allele 
same (e.g. short plants are homozygous for the recessive allele), 
» Phenotype - the physical expression of the allelic composition for the trait under study 
a Genotype - the allelic composition of an organism. cd 
» Punnett squares - probability diagram illustrating the possible olfspring of a mating. 
Genetics 


Genetics is the study of how genes bring about characteristics, or traits, in living things 
and how those characteristics are inherited. Genes are portions of DNA molecules that determine 
characteristics of living things. Through the processes of meiosis and reproduction, genes are 
iansmitted from one generation to the next. 

The Augustinian monk Gregor Mendel developed the science of genetics. Mendel 
performed his experiments in the 1860s and 1870s, but the scientific community did not accept 
his work until early in the twentieth century. Because the principles established by Mendel form 
ihe basis for genetics, the science is often referred to as Mendelian genetics. It is also 
called classical genetics to distinguish it from another branch of biology known as molecular 
genetics. 

Mendel believed that factors pass from parents to their offspring, but he did not know of 
the existence of DNA. Modern scientists accept that genes are composed of segments of DNA 
molecules that control discrete hereditary characteristics. ; 

Most complex organisms have cells that are diploid. Diploid cells have a double sel E 
chromosomes, one from each parent. For example, human cells have a double set o 
chromosomes consisting of 23 pairs, or a total of 46 chromosomes. Ina diploid se Ses ei M ii 
tenes for cach characteristic. In preparation for sexual reproduction. the nd vt EAER E 
chromosomes is reduced to a haploid number. That is. diploid cells are reduce b s : oe 
® single set of chromosomes. These haploid cells are gametes, or Sex cells. and they are 


through meiosis. When gametes come together in sexual reproduction, the diploid condition ts 
established. 


is the 


x 
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: : » eene of each type fr . 
The offspring of sexual reproduction obtain one ee . : basis, TO cach Mh 
different forms of a gene are called alleles. In humans, for instance, € two ali, Ih 
adsorbed E nof - that are attached, while the other 4j, © f. 
carlohe construction. One allele is for earlobes that i A n the ai alle] d 
earlobes that hang free. The type of carlobe a person has Is ee y the alleles ihe! 
from the parents. 


- : ism' its is known as the organism" 
The set of all genes that specify an organism 5 traits is k Pahism's 


The genome for a human cell consists of about 100,000 genes. rhe gene composition ofa In 
organism is its genotype. For a person's earlobe shape. the genoty pe la Maus. OF two ge, ^ 
attached carlobes, or two genes for free earlobes, or one gene for attached and one peng ^N i: 
carlobes. q 
The expression of the genes is rel 
has attached carlobes, the phenotype is “attac 
phenotype is “free carlobes." Even though three genotypes for earlobe shape are Possible. 
two phenotypes (attached earlobes and free earlobes) are possible. 
The two paired alleles in an organism's genotype may be identical, Or they may p 
different, An oreanism’s condition is said to be homozygous when two identical alleles in 
g condition is said to be heterozygous ie 


erred to as the phenotype of a living thing, Ifa P 


hed earlobes.” If the person has free earlobe, y" 


LL 
On|, 


present for a particular characteristic. In contrast, the liti 
two different alleles are present for a particular characteristic. In a homozygous individual li 


alleles express themselves. In a heterozygous individual, the alleles may interact with One 
another, and in many cases, only one allele is expressed. 
When one allele expresses itself and the other does not, the one expressing itself 
the dominant allele. The overshadowed allele is the recessive allele. In humans, the “allele f, 
free earlobes is the dominant allele. If this allele is present with the allele for attached earlobes 
the allele for free earlobes expresses itself, and the phenotype of the individual is "free ‘earlobes: 
Dominant alleles always express themselves, while recessive alleles express: themselves onh 
when two recessive alleles exist together in an individual. Thus. a person haying free earlobes cn 
have one dominant allele or two dominant alleles, while a person having attached earlobes mu 
have two recessive alleles. 
Mutation 
A gene mutation is a permanent change in the DNA .sequence that makes up a gen 
Mutations range in size from a single DNA building block (DNA, base) to a large segment of 
chromosome. 
Gene mutations occur in two ways: they can be inherited. from a parent or acquired during i 
person's lifetime. Mutations that are passed from, parent to child are called hereditary mutation 
or germline mutations (because they are present in the egg and sperm cells, which are also calkt 
germ cells). This type of mutation is present throughout a person's life in virtually every cell a 
the body. à; 
" Mutations that occur only in an egg or sperm cell, or those that occur just afit 
fertilization, are called new (de poxo) (mutations, De novo mutations may explain gent 
disorders in which an affected child hás a mutation in every cell, but has no fami ly history of tk 
disorder. 
TE Acquired (or somatic).mutations occur in the DNA of individual cells at some Um 
jen M d ys : life. Thef changes can be caused by environmental factors such as uliravial 
Puy he sum, or can occur if a mistake is made as DNA copies itself during ul 

vision. Acquired mutations in somatic cells (cells other than sperm and egg cells) camo! ^ 
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the next generation, 

$ ns mty also occur in a single cell within 
i wth and development, the individual will hitve 
juin? QT the genetic change. This situation is ealled m 


wi . genetic changes are very fare; 
cells game genet £ ry fare, “Others ar 


110 
gd 9r oct dod 
V Muro àn carly embryo, As all the cells divide 


alid cells with the mutation and some 
osaicism. 
: € common in the population. Genetic 
that occur m more than | percent of the population are called S. They ure 
chante sf cough to be diede; À f bd variation in the DNA. Polymorphisms are responsible 
pe » nor ifferences betwee ite Hrs us 
or any of the pote hism$ have i eae j such as eye color, hair color, and blood type. 
h many poyre K CM develop: Bative effects on a person's health, some of these 
AN” -ns may influence tharisk ol developing certain disorders, 
writ ic Disorders Y> 
cnetic GEN ts a DANS that Is caused by an abnormality in an individual's DNA. 
malities can range trom à small mutation in a single gene to the addition or subtraction of 
ate chromosome or set of chromosomes 
al ne i ('Génctic Disorders 
lye Jhere--are four (4) different. kinds of genetic disorders — Single Gene (Mendelian. or 
ronogenic), Multi-f actorial (complex or polygenic), Chromosomal, and Mitochondrial, 
mok 3 i 
th gene inheritance 
eT Single gene inheritance, also called Mendelian or monogenctic inheritance. This type of 
„heritance is caused by changes or mutations that occur in the DNA sequence of a single gene. 
thee are more than 6,000 known single-gene disorders, which occur in about 1 out of every 200 
births. These disorders are known as monogenetic disorders (disorders of a single age). 
Multifactorial inheritance 
Multifactorial inheritance, also called complex ar polygenic inheritance. Multifactorial 
inheritance disorders are caused by a combination of environmental factors and mutations in 
multiple genes. For example, different genes that influence breast cancer susceptibility have been 
found on chromosomes 6, I1, 13. 14. 15, 17, and 22. Some common chronic diseases are 
multifactorial disorders. TET 
Examples of multifactorial inheritance include; heart disease, high blood pressure, 
Alzheimer's disease, arthritis, diabetes, cancer, and obesity. ] 
Multifactorial inheritance also is associated with heritable traits such as fingerprint patterns, 
height, eye color, and skin color, 
Chromosome abnormalities - 
Chromosomes, distinct structures made up of DNA and protein, are locate b. 
the nucleus of each cell. Because chromosomes are the carriers of the genetic decide à 
abnormalities in chromosome number or structure can result E geese jode 
chromosomes typically occur due to a problem with cell division. For example, 
syndrome or trisomy 21 is a common disorder that occurs when a person has 


Mitochondrial inheritance (CSS 2011) 

This type of genetic disorder is caused ii 
mitochondria. Mitochondria are small round or rod- i i 
respiration and found in the cytoplasm of plant and animal cells, Each inte ronson Lie 
contain 5 to 10 circular pieces of DNA. Since egg cells. but not sens ale caren 
mitochondria during fertilization, mitochondrial DNA is always inherited from the female parent. 


mutations in the no chromosomal DNA of 
like organelles that are involved tn cellular 
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x : ase. 
characteristics:assoctated with Down syndrome; A few of the common physical traits of py the 
My 
a 


syndrome are low musele tone, small stature, an upward slant to the eyes, and a singly d. 


ill. Nigy 





| Sex Chromosome Abnormalities — — — ea 
| Female Genotype— | Syndrome . |MaleGenotype — - Syndrome ~ 
XX Normal XY Noel Bias, 
| XO Turner | XXY Klinefelter ~~ 


Iter m 
XXX | Triple-X LXYY 


| XYY | 
r . ts Rann S| 
Sex Linked Genetic Disorders 


Sex-linked genetic disorders are any diseases or abnormal conditions that are caused bya 
defective gene on the X chromosome. one of the sex chromosomes. These disorders may aly 








involve a deviation in the number of X or Y chromosomes. Turner Syndrome, a disorder in Which 


all or part of one of the female's X chromosomes is missing, is an example of this, 

Sex-linked genetic diseases caused by a single-gene defect are recessive and.affectim}o, 
almost exclusively. Why? Females possess two X chromosomes; males possess an X.and a Y, [ig 
a sex-linked disorder to manifest itself in a female, both of her X chromosomes would have i 
carry the defective gene, meaning the girl's father would have been affected. by.the disorder 
Because most sex-linked diseases are debilitating or fatal, this is unlikely. 

Examples of sea-linked disorders caused by a single gene defect on the X chromosome 
include: 

* Duchenne muscular dystrophy. a progressive degeneration of muscle tissue 
a flemophilia, which is a deficiency in one of several blood*clotting factors and causes 
uncontrollable bleeding 
* Fragile-X syndrome, a problem witih the FMRI gene ón'the X chromosome, which can 
cause mental retardation 
Sex-linked diseases are passed down through families.through one of the X or Y chromosomes, X 
and Y are sex chromosomes. 
The term "sex-linked recessive" usually refers to X-linked recessive. 
Typical Scenarios 
For a given birth, if the mother isancdrrier (only one abnormal X chromosome) and the 
father is a normal carrier: 
* 25% chance of a healthy boy 
* 25% chance of a boy with discasé 
"> 25% chance of a healthy Pich 
_ "25% chance of a carriér girl without disease 
If the scat the disease and the mother is a normal carrier: 
% chance of a healthy boy 


* 
^. 
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, 10096 chance xu. carrier girl without disease 
mU! birth. ift he mother is a car rier angl the 
por 4 ^ cei chance of a hcalthy boy 

” «os chance of a boy with the disease 

. 2596 chance of a carrier girl 

25% chance of a girl with the disease 
(Á ather has the disease and, the father has the disease- 
100% chance of the child having the disease, whether b 

foaie Careices CEA hanga normal X chromosome ai 1 ee ees tea 
agkewed X-inactiyation." These females may have sym a Toad inactivated. This is 
. Evalat symptoms similar to those of males. 

biologieal sciences, evolution is a ee 

| In o ANVI things. ir the past and dios theory that explains the emergence of 
new varie au Evolution accounts for the striki present; It is not a "theory of origins" about 
life hcgo yen fase ins lisi S T Ing. patterns of similarities and differences among 
ling. H uae : itats Mrough the action. of biological processes such is 
natural sclechon, m me 5 losis. Bene transfer, and genetic drif. Evolution has been 
gibfected lo scientific testing or over a century and has been (and continues to be) consistently 
tonpined by cvidence from a wide range of ficlds, : 
Lamarckism: l'heory of I nheritance of acquired characteristics 

Between LI and 1796 Erasmus Darwin, grandfather of Charles; Darwin: 
wrote Zoónomid suggesting that all warm-blooded animals have arisen from one living 
filament." and "with the power of acquiring new parts" in response to stimuli, with each round of 
"improvements" being inherited by Successive generations, 

Subsequently Lamarck proposed in his Philosophie Zoologique of 1809 the theory that 
characteristics that were "needed" were acquired (or diminished) during the lifetime of an 
organism were then passed on to the offspring. He saw this resulting in the development of 
species in a progressive chain of development towards higher forms. 

Lamarck based his theory on two observations, in his day considered to be generally true: 

1. Individuals lose characteristics they do not require (or use) and develop characteristics 
that are useful. 

2. Individuals inherit the traits of their ancestors. 

With this in mind, Lamarck developed two laws: 

* Law of use and disuse. "In every animal which has not passed the limit of its 
development, a more frequent and continuous use of any organ gradually strengthens, 
develops and enlarges that organ, and gives ít a power proportional to the length of time 
it has been so used; while the permanent disuse of any organ imperceptibly weakens and 
deteriorates it, and progressively diminishes its functional capacity, until it finally 
disappears," 

* Inheritance of acquired traits. "All the acquisitions or losses wrought by nature on 
individuals, through the influence of the environment in which their race has long bcen 
placed, and hence through the influence of the predominant use or permanent disuse of 
any organ; all these are preserved by reproduction to the new individuals which ae 
provided that the acquired modifications are common 1o both sexes, or at least to thc 


individuals which produce the young." 


father has the disease: 
the? 

m 

called 


how 
living ! 
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es high in trees strengthen and prag 
ffspring with slightly longer neck, ex 
aly. 


Examples of Lamarckism would include: 
© Giraffes stretching their necks to 
lengthen their necks. These gira 
known as "soft inheritance”). 
= A blacksmith, through his work, stre 
similar muscular development when they mature 


Theory of Continuity of Germplas 
This was proposed by Weismann w 


of acquired characters. To prove his point, he cut off the tai im 
mice. This resulted in forced disuse of the tail. According to the theory oF use and disuse, the tai, 


should have become progressively shorter, However. this did not happen. 
According to Weismann. the changes affected only the somatic (vegetative) cells and dig "á 
affect the germ cells or the gametes. Only the changes that affect ihe germ cells and the 
Germplasm (the collection of genes) will be inherited by successive generations, 
Darwinism 

Charles Darwin and Alfred Russell 


selecting the best from the available species | 
his Theory of evolution by natural selection, the mechanism of which works as follows: 


ə Individuals of a species produce more offspring than necessary lo replace themselves, 

« This result in competition and struggle for existence among the individuals. Withig we 
species, there is variation that results in minor differences between the individuals, ^. 

» Thus in the struggle for existence only the ones with the variations best adaptedto their 


environment survive. 
In this manner nature ensures the 
Neo-Darwinism 

The theory put forth by Darwi 
light of modern evidences, it was slightly modifi 
Darwinism, organic evolution is by natural selection o 
from various fields such as genetics, paleontology. molecular biology, 


(study of behavior). 


reach leav = 
^ 


ffes have o 


ngrhens the muscles in his arms. His sons Will ha 
vw 


m 
ho did not agree with Lamarck's theory of inher 
ils of many SUCCESSIVE generation 
EN 


Wallace proposed that nature has its own ways pf 
for continuation of life. Darwin became famous f 


'survival of the fittest’. 


n and Wallace gained wide acceptance. However, in th 
ed and called Neo-Darwinism. In Neo 
f inherited characters. Mtutilizes evidences 
ecology and etholog 
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Classification of Liying Organisms 


" ili S les e 15.5. S j 
ore than à eae species of living Organisms have been discov crud 
the » > 4 MOVE "jM 
larzc puine i jane are yet (6 be discovered. Scientists: itfvalved 4 and described so 
^ Amis. estimate tha £ iim i. areund 30 million species of Ivi E this task, called 
geo number of species forms.à verv small percentage ing Organisms of which 
M" kp: r Classification " 
MC" More than a nay MM. of living organisms have been discovered and 
number A em are ve : Movered and desenhed «4 
"E g a targe ts. estin Ae Wat there 1 Siete be discovered. Scientists involved E x 
„d taxonomis . estimate i may be around 30 million species of liv; is task, 
known Bury of species forms a very smal) percentage om Aung organisms of 
Any Oe aeu de a given plant or animal can be made casier only wh 
- a ^ aj: * s y Ww ad 
argatis™ is identi F ' NAM nee to a particular group that has some specific uu ds 
[he vast qu Mon in their form j oe that have been identified and described sabes 
et dea AN a are divid od int paai mode of life and various other aspects Uni z ibe 
> S è = £ J ess ` 
plants and anima s dod Iscrete groups based on the differences and similariti 
peter them, it becomes practically impossible to study them. simiiarities 
ie see rm id identifying, naming and grouping of living organisms is called 
sn nime i t o 8B T of biology that deal with - classification l are 
»dtaX "and systematics. Tax - ra Mad 
-alledtaxonomy y axonomy, as the name indicates, deals with describing and 


gaming Organisme while systematics deals with grouping and arranging the described taxa into a 


hierarchical classification. 
The modern taxonomic system was developed by the Swedish botanist Carolus (Carl) 


[inaeaeus (1707-1788). He used simple physical characteristics. of Se eec AS 
differentiate between different species. cteristics: of organisms to identify and 


M 


“nach tie 






KINGDOM - Alwnals 
snake bed pig dog panda blackbear anezy bear 







insect fish 














PHYLUM - targata 
fish snake brd pig dog panda blackbear gey bear 


CLASS -Manwmyha 
panda lack bear 






grizzly bear 







pg dog 












ORDER - Carnea 
panda black bear qgrezybear 





dog 





FAMILY - Uisicae 
panda blackbear grizzly bear 
GENUS - Ussus 


black bear 
grizzly bear 


SPECIES - 


he micas 


grizzly bear 









dixe: Linnaeus developed a hierarchy of groups for taxonomy. To distinguish different levels 
" similarity, each classifying group, called taxon (pl. taxa) is subdivided into other groups. To 
member the order, it is helpful to use a mnemonic device. The taxa in hierarchical order: 
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ings (or organisms) on earth. To hel 
lassifying them according to their simis 
lie. 


There are billions of different kinds of living u 
them, biologists have devised ways of naming and c 
and diflerences. 


^ The system most scientists use puts cach living thing into seven RTOUDS (Or tatan 
organia from most general to most specific. Therefore, each species bclongs to a genus, man 
genus belongs to a family, each family belongs to an order, etc. 
rom largest to smallest, these groups are: 
* Kingdom 


* Phylum 
» Class 

a Order 

* Family 

* Genus 

« Species 

Kingdom a 
nto different kingdoms. There are five differen 


All living organisms are first placed i 
kingdoms to classify life on Earth, which are 
(single-celled organisms). 
Phylum 

The animal kingdom 
Here, animals are grouped by their main featu 
phylum which are Cnidaria (invertebrates). C 
lEchinoderms. 
Class 

The phylum group is then divided 
Chordata (vertebrates) phylum splits up into 
Chondrichthyes ` (Cartilaginous Fish), Aves ( 
(Reptiles). i 
Order 

Each class is divided into small groups again, known as Q 
(Mammals), splits into different groups including Carnivora, Primáte; 
Family 


Animals. Plants, Fungi. Bacteria, and Protig, 


is divided into 40 smaller groups. known as phylum 
res. Animals usually fall into one of five differen 


hordata (vertebrates), Arthropods, Molluscs and 


into even smaller groups, knows, as, Classes. The 
Mammalia (Mammals), Actinopterygii (Bony Fish), 
Birds), Amphibia (Afnphibians) and Reptilia 


rders. The class Mammalia 
Artiodactyla and Rodentia. 


In every order, there are different families of animals which all have very similar 
features. The Carnivora order breaks into families that'inelude Felidae (Cats), Canidae (Dogs). 


Ursidae (Bears). and Mustelidae (Weasels). 


Genus 
_ Every animal family is then divided, into small groups known as genus. Each gens 
contains animals that have very similar features.and are closely related. For example, the Felidae 
(Cat) family contains genus including-Felis (small Cats and domestic Cats). Panthera (Tigers. 
Leopards, Jaguars and Lions) and Pufna (Panthers and Cougars). 
Species 
Each individual species within the genus is named after its individual features aw 
characteristics. The names of animals are in Latin so that they can be understood worldwide, an 
consist of two words. The first word in the name of an animal will be the genus, and the secon 
name indicates the specific:species. 
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i The Five Kingdom System 
AIL living things were lumped togetiar MÓ two ki 
¡mals included Nodes M, sie thatemoved. ate, an es 
voi T plants included every living ting E 
g, Pl ~ wing Wing that did is 
grow fe. It became very difficult to group e is CREAN DA Continued ta qon 


li ae 
= ugha"! . some living things ; : 
pou st century the two kingdorisuvete expanded into five res into one or the other, so carly 

| gdoms: 


-the p8 : ; 
in the P protista (Ae s ingle-celled eukaryotes) — 2. Kim 
: ung (fungus and related orgasm ) 


plantae ( the plants) | "gi ( 
: Moncra (the prokarvotes) 4 Animalia (Hv anima fy) 


Piantae 


; oms, namely plants and animals 
grew to a certain size and stopped 











D co 
Many biologists now recognize sit distinct Kingdoms, dividing Monera into the Fubacteria & Archeobacterta. 

The Three Domain System 

The Three Domain System, developed by Carl Woese, is a system for classifying 
biological organisms. cane 

Over the years, scientists have developed several systems for the classification of 
organisms. From the late 1960's, organisms had been classified according to a Five Kingdom 
system. 
This classification system model was based on principles developed by Swedish scientist 
Carolus Linnaeus, whose hierarchical system groups organisms based on common physical 
characteristics. 
The current system, the Three Domain System, groups organisms primarily based on differences 
in ribosomal RNA structure. Ribosomal RNA is a molecular building block for ribosomes. 
Under this system, organisms are classified into three domains and six kingdoms. The domains 
are Archaea. Bacteria, and Eukarya. The kingdoms are Archaebacteria (ancient bacteria). 
Eubacteria (rue bacteria), Protista, Fungi, Plantae, and Animalia 

The Archaea and Bacteria domains contain prokaryotic organisms, These are organ 
that do not have a membrane bound nucleus. 

Eubacteria are classified under the Bacteria domain an 
Archacans. ^ 

The Eukarya domain inclu 
nucleus. This domain is further subdivided into t 
Animalia. 


isms 
d archaebacteria are classified as ' 


des eukaryotes, or organisms that have a membranc bound 
he kingdoms Protista, Fungi, Plantae, anc 
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EUCARIA 
Arimak nee RTA 
Ancyromonas Sulfolobus 
Protists Oewlfurcconus 
Pyrodictium 
Aquifex 
BACTERIA : 
A eee Methanococcus 
4 
Teria A À euemaphites 
LN 
ANN 
Six Kingdoms . 


All of the organisms in the world are assembled into three domains and six kingdoms 


| Kingdom Bacteria 


| Dontain: Bacteria — | L cera 
| Domain: Archaca Kingdom Archaca 


Domain: Eukarya 









Members of the Bacteria and Archaea are all 
prokaryotes (before a nucleus) 
Kingdom Eubacteria 

Eubacteria, known as "true bacteria". The 
Eubacteria are one of the three main domains of life, 
along with the Archaea and the Eukarya Eubacteria js 
the only domain of the bacteria kingdom. All ewbatteria 
are prokaryotic, meaning that their cells have no 
nucleus. Bacteria is also unicellular. 
Eubacteria can be found almost everywhere and kill 
thousands upon thousands of peopl®eách year, but also 
serve as antibiotics producers and food'digesters in our 
stomachs. We use Eubacteria to. produce drugs, wine, 
and cheese. 

-In our body there is more eubacteria than there 


Kingdom Protista 
Kingdom Fungi 


Ki ingdom Plantae 


Kingdom Animalia 





Outer membrane 


ARCHAEA 
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je in the world. 

yt ge Most eubacteria are HELPFUL, the minority of them causes sickness and disease 
puhactena. have a bad reputation, Thy àrc seen as disease causing agents. Every da 
“duets come out adverstising their ability to destroy these microscopic but dance ) 

OPI in reality. onlv a small percentage of these unicellular Organisms cause di Bcrous 

quires: important roles^in th UAE Ree se disease. The 

ge unl many imp Q tae natural world. Eubacteria can be photoautotroph 

ge GE or symbionts. phis, 

aon? teristics of Eubacteria 

Charai pacter ia can survive in AM ide range of environments. 

. Some are acrobic. meaning they need oxygen to survive: while others are anaerobic 

meaning they Willdie if oxygen is present, 

s Some make their own food. autotrophic, and some obtain their food from other 

organisms. heterotrophic. 

There are more eubacteria than any other organism. 

Their Gell walls are made of peptidoglycan. This makes their cel] walls porous but strong 

Someé-bacterià move and some do not, If a bacteria does move, it does so by ates 

flagella or cilia. : 

Bacteria usually reproduce asexually (hy themself) through the process of binary fission 

Bacteria in general are not harmful. Actually, the majority of the time bacteria helps. It 

helps us digest our food, create yogurt and cheese, and make antibiotics. 

Many bacteria are decomposers: they help keep dead organisms from covering the world 

while giving plants the nutrients that are essential to their growth. 

Because of all their helpful uses, human could not function without bacteria, we depend 

on them. 

Nitrogen. fixing eubacteria helps in the process of nitrogen fixation which helps in- 

maintaining the appropriate nitrogen level in the atmosphere, 

Some eubacteria are harmful and can cause meningitis, cholera, typhus, lymce's, 

salmonellosis, tetanus, tuberculosis, etc. ' 

» Some of the eubacteria examples are Bacillus anthracis, Escherichia coli, Clostridium 

perfringens, Clostridium tetani, ete. 

Kingdom Protista 


Dumain Eukarya . . 
The Protista Kingdom consists of unicellular lifeforms (lifeforms with only one cell) who 


have a nucleus. The primary difference between protists and monera is thal protists are morc 
complex, having a nucleus. Many protists appear to be both plant and animal. Like plants, they 
are green, and can create their own food. However. like animals, they have moving body parts 
and are able to move around their environments Biologists believe that ancient protists were the 
ancestors of plants and animals 
The protistans are conventionally divided into three categories: protozoans (animal-like y 

algae (plant-like), and slime molds (fungus-like). However, these categories are not 
evolutionarily related. We will now examine a few protozoan phyla, and one phylum ol algal 
proustans, Currently recognized protozoan phyla are: Rhizopoda (amoebas), Actinopoda 
(rudivlarians — and heliozoans), Foraminifera (foraminiferans ). Apicomplexa (former 
orozoans), Zoomastigophora (flagellates), and Ciliophora (ciliates). 
Characteristics of Kingdom Protista 

* They are simple eukaryotic organisms. 


* Most of the organisms arg ünicellular, some are colonial and some are multicellular like 
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ng 
lular respiration and some have Chloroptay.. 
^ ft» 


algac. , a il fen the b : 

= Most of the protists live in water. some in moist Sol or even the body of human 
plants. | E ang 

» These organisms arc eukaryotic, since they have a membrane bound Nucleu, 
4 


endomembrane systems. 
They have mitochondria for ce 


photosynthesis. 

Nuclei of protists contain multiple DNA strands. the number of nucleotide 

significantly less than complex eukaryotes. ? dn 

Movement is often by flagella or cilia. 

a Protists are multicellular organisms, they are not a plant. animal or fungus. 

= Respiration - cellular respiration is primarily aerobic process, but some livin B ina 

below ponds or in digestive tracts of animals ares strict facultative anacrobes, tl 

Nutrition - they can be both hetreotrophic or autotrophic. i 

« Flagellates are filter feeding, some protists feed by the process of endocytosis (formari, 

of food vacuole by engulfing a bacteria and extending their cell membrane), n 
comples life cycle involving multiple organismy 


* Reproduction - some species have 
Example: Plasmodium, Some reproduce sexually and others asexually. 
» They can reproduce by mitosis and some are capable of meiosis for sexual reproduction 


= They form cysts in adverse conditions. 

Some protists are pathogens of both animals and plants, Example: Plasmodiun 
falciparum causes malaria in humans. 

*  Protists are major component of plankton. 


Kingdom Fungi 


The organisms in kingdom fungi include mushrooms, yeasts, molds, rusts;-smi. 
puffballs, truffles, morels, and molds. More than 70,000 species of fungi have beeg.idofificg 
The fungi constitute and independent group to that of plants and animals. They live everywhere in 
air. in water, on land, in soil, and on or in plants and animals. Some fungi are wieroScopic any 
other extends for more than a thousand acres, Mycology is a discipline of biology which deals 
with the study of fungi. Fungi appear like plants but are closely related tocanimals: Füngi are no 
capable of producing their own food, so they get their nourishment from other sources. Fungi ar 
in a wide variety of sizes and forms and have great economic importance, 


Some of the examples of kingdom fungi are as follows: 
Sac-Fungi: Agaricus (mushroom), Ustilago (smut), and Puecinia (rust fungus). 


Zygote-l'orming fungi: Mucor, Rhizopus (the bread mould) and A/bugo. 
Club Fungi: Agaricus (mushroom). Ustilago (smut), and uccinia (rust fungus). 
Imperfect Fungi: Alternaria, Colletotrichum and Lrichadeérin 
Kingdom plantae 
The Kingdom plantae is also called as kihgdóm Metaphyta. The Kingdom planta 
includes all types of eukaryotic, multicellular. photosvnthetic plants found in this biosphere. Mosl 
of the organism in this kingdom is autotrophs,-whicli synthesis their own food with the help of 
solar energy. There are very few spocies, which/are both autotrophs and heterotrophs. The history 
ef life on earth and the success of many Orgaftisiis literally depend on the success of plants. 
This kingdom includes all types plànts like herbs, shrubs, trees, creepers, climbers. 
aquatic plants, desert plants, mountain plants, flowering and non flowering plants, etc. 
Animals. are multicellylarsorganisms composed of eukaryotic cells. The cells ar 
organized into tissues and lack eel] walls. They do not carry oul photosynthesis and obtain 
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by ingestion Examples inchi [ 
^ D) nclude spon N a 
= < AS. Worms Medis 
: . CEIS, H 


imarily 
ps prim 
nd Vertebrates 





l Micellar 


um Six Ki id 
yi" |. IX Kingdoms : Ju 
C um T€ Type | No” of r earpels Chart 
xingdom™ yes PH | Cells UN ['Reproduytion T Made : 

c—— | Prekaryot'c | Unicellutar i Pe an, or tee wf | 
vapacter t - z aE peeling i Pseudomureiny Asexual Nutrition | 
P rhacbaetera TAlkaivoBc- es ula, Aertidoglycan Asexual | aute ! heterirph | 
> aa wel 'dious —— Ta j| Aute lere | 
potist [ "Me DU Unicel lular | Sexual Asexual Auto] gare j 
-—-— | Eukaryotic | Malt NY T Chin ~~~ ? PIT 
1 yi ; 
tin | Seil Asexual | 1 leterotrophic 
=T I 


gung? 


piantae. — 
animal. — 


anisms: 


ang is 


dels is 


jnelude 


ul (he Iv 






| (Deeomipasers 
= SMUG rophic 
L Sexual Asexual ipm 


— 


iy ` F : = | 
Vnicellular | Cellulose 7! Sexugl 
— LL il 


Whicellular | None 
Algae 
Algac are in the plant kingdom, but technically they are not pl 
: sac Wye avo ` ' d. ieu: * 7- eut Han $ 7 
algae v ee in even 2 harshest habitats, f rom the dry n k s A 
à = a e ` " > f : . t " ) » > nice d v 
springs, Inest esiti inve found A WAY tO extract enough REA P \reti¢ Cirele, to 
[pae range pae $ m Microscopie to meters lony and (rom sin ] dled EM i 
f í (^ i yer ^ 2M » fon OY A ` 
ms thal nya arge plants. These organisms may [ook like: tran nl We-celled to compley 
Dt Mave Foots or true stems and leaves We plants, but unlike plants, 
By the modern definition, all algae are eukaryotes. wh; 
e ned wilhimra nüctesenclos Aryotes, which means that the DNA i 
dg n s enclosed by à membrane, Organisms whose cell k ^ In their 
» " ) 25, * > iis veis . - CCl) I Y 
pro aryotes e eukaryotes also inchide plants, Binni and anim: vdo pat have a 
hacteria and archaea. The algae can be divided inte a mimber ı t v animals. Prokaryotes 
a a ! i i 
pes of pigments they use Tor photosynthesis, Chal sub-groups, based largely 


Chlamydomonas 


T Eukaryoti® 
| ji [:ukaryatic h 


diverse group of 


Flagellum 














Contractile vacuoles 
Eyespot (stigma) 


Mitochondrion 


Chioroplast 
(Cup-ahaped) 


Pyrenoid 


membranes 


Starch grains 


Size and Shape of Algae 


Algae vary greatly in size and grow in many diverse habitats. Microscopic aleae, calle’ 


nhytonl; vien 
ees Noat or swim in lakes and oceans. Phytoplankton are so small that. TOOL 
iduals could fit on the head of a pin The largest forms of algae are seaweeds that stretch 100 


(300 


It) from the ocean bottom to the water's surface. 






www.urdukutabkhanapk.blogspot.com 


ence & Ability 





HSM Super General Sci 
















ev also grow on soil. 


ater. th 
r or sca water. i 
as sandstone and limestone Algae to E 
ing in hot springs, on snow banks, Ni 


Ilabitat | : 
Although most algac grow 1n fresh wate 


insi sks, such 
animals. and even under or inside porous is pus 
wide range of temperatures and can be tou 
within polar icc. 
Types 


ti 
s 
ributes algac in more than one kine. 
ong with other eukaryotic organism, | 
are classified with the bacteria in 


^ 


ion system dist 
dom Protista. al 
ia. however, 
nisms. 


The most common classificat 
Most alpae are classified in the King S 
lack truc specialized tissucs. The cyano karvotic orga 
Kingdom Prokaryotae. which consists of prokan 
I.vamples: nd are namcd for their green Chlor. 
* Green algae =m n nos lasts found in mie je à 
which are similar in compe» with approximatcly genera ang 
s Rod algac form the phylum Rhodophyta deep as 260 m (850 fi), red ` à 


in w as 
i aters and in water 
e D Hee sy by having different proportions of pigments, 

ers EE diatoms form the large and complex hii 


ranging In size from a fraction of a millimeter to me 
sms rang i f 


hvlum Chlorophyta a 
-xition to the chlorop 


species. Fo 
species adapt to varicd 
= (QGolden-brown algac, 
Heterokontophyta, with organi 
than 100 m (300 ft) long- UR 
a Cyanobacteria arc prakaryotcs-Single-t 
biologists to debate whether they are pe 
nearly everywhere, occurring In typical aq 
i c ot springs with temperature 


celled organisms with characteristics thay chy 
algae or bacteria. Cyanobacteria are foy, 
ic and terrestrial habitats as well as ij, 
h s as high as 71° C (160° F) and ctevicg s 
extreme sites as 
desert rocks. C 
Importance " 
i What makes Algae so important I$ th | 
on the Planet Carth than all the other plant spect 4 
find Algae growing in the coldest. dark places (ol Hex 
| heir rapid growth and production make them impo 


carth. 


e fact that is this single plant produces forc ons | 
cs put together. It is also very resilient as you ce 
c most humid and wet cóndilions on the lar: 
arly every ecosystem thal exists y 
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K 


ingdom PI A 
g antae (The 4; hgdom Metaphyta) 


rhe kingdom Metaphyta (or the 
d multicellular, photosynthetic pla 
aM f plants algae. bryophytes and trach@iphy fe 
e „atic multicellular forms whichde nui pos 
we Bry ophytes are primarily terrestrial aa 
guction. Tracheophytes are dana 


plant Kin 


edom 1 TE . “Al e ^1 
ew AMS true. sense) includes all the 


in t i AS . z 

: Aak biosphere. It consists of three major 

UM group alvae andae primarily aquatic 

“ESS an embryo stage, 

N-Vase x à 

plants: wit ascular plants, but require water for 

ei" hytes possess an embryo. stage” and hence : S eig Ussues. Both brvophytes. and 

hee x a < Pal . > 13 " < N » ü Cchve s described ' A A m E 

mo chcophNtes include the pte Npliytes, EYMnospenns and angiosperm S Moder Enregnih i 
r groups uf ; EN >. 

pollow i ure the major geoups vf. P lants Placed under the Kingdom Metaphnt 1 

‘ » ; i í A 


KINGDOM METAPHYTA 
(THE PLANT KINGDOM) 





No Embryo Stage 


during development Surin deae Present 
Y ALGAE : EMBRYOPHY TA é 
MEAE Tissues Vascular Tissues 
| present 
Seeds absent Seeds present 
PTERIDOPHYTA SPERMATOPHYTA 
Seeds not enclosed 
- infruits ee 
GYMNOSPERMAE ANGIOSPERMAE 
Bryophytes 


Bryophytes are a group of small. simple, green, land dwelling plants of which a few are 
aquatic, thriving best in damp, shaded and humid localities. 
Itty comprise. Hornworts (Anthocerolopsida), Liverworts (/epaticopsida), and Mosses 
(Urvopsida). There are about 16, 000 brvephyte species in the world, which are found on ever 
«mtitient, including Antarctica (Troitsky er ul.. 2007). um 
1. The Plant body is a gametophyte. They grow in areas which are in between the aquatic 
and terrestrial habitats i.e. amphibious zone and hence known as amphibious plants. 
2 They have thalloid or leafy multi cellular green plant body. , 
3 The smallest form is microscopic (e.g. Zoopsis). The largest genus recorded so far is an 
Australian Dawsonia which is about 70 ems in length. 
4. The dominant plant body is gametophyte (0) which is independent. 
$ The plant body lacks truc roots, stem or leaves. 
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š Al ug (y. 
6. Rhizoids - (root like structure) serve the function of roots. the git Conifers aS RAE ead and pine ice are gymno 
7. The plants are green and possess chloroplasts. Most € ontperon 5 are evergreen and are specialiy Ads and have secds on cones, 
8. They show autotrophic mode of nutrition. lets piae X LOnddom pt | Y adapted to survive in areas with 
9. Vascular tissues are completely absent. C ycads bis ds Th iu ? bout 250 million years " 
„cics ol cycads. They growin the tropics ang Jabin Sd 1 vday there are about 150 
VES "E ‘tes There used Opies. Cycads look like palins, but 
pay séd/to, be lots of these Ev mnosperms, Today there is only one 


10. Sexual reproduct m is i arp 
MC rans are multi cellularand Jacke |— y UN 
‘2 Male seein organ is known as anther ssi E gs Miss al cee, hin 
borne by a narrow stalk. I produces biflagelinte € Kamei, § 
13. oe organ is known as archegonium. It is a Mask shaped structure having 
swollen base and a narrow neck. 


Ginkgo . 
* i 
ag lefi. the ginkgo bileba. tt is nati 
sp vated in other AX It is ie to China, but it has been transplanted and 
E^t 10 be extinct in the wild. The ginkgo bilob h 
i Zinkgo biloba has 


cu "er v 
fan-like leayes.that fall off in the winter 


re cio rei sperms represent the most advanced i 
a UN HOA s group of vascular plants, They are commonly 
er major groups of living plants in number and 


14. Water is essential for fertilization. ne -- 
indergoes repeated qu to fonaa multi cellular sporophyte, jeg owe 
rophyte for nutrition, culled axons grow in almost every ki | 

* diver" ATE) ).. destas ih dedi EM of habitar, They oceur in very high altitude 
alers and even on other plants as parasites s. 


15. The diploid zygote ! 


16. Sporophyte is depen x 
Amarcltea, 


dent on the game 
psule. It produces haploid Spon ; 
" at m 
even” g lant bod i 
e. adult. plant body of an Angios eerie 
The Pp Brosperm is a sporophyte with a well-defined roor. stem 


ists of fool, seta and ca 


17. Sporophyte generally cons 
(homospores). livie plant b 
18. Spores on germination give rise Lo gamctophy , ves. The root may be a taproot or fibrous | 
4 z en mf ‘sh alternate with cac ; en x s A root. The stem ! : 
19. Gametophyte and sporophyte differ in form ais ch other wy]. d yard and woody. The leaves may be simple or compound may soft and green (herbaceous) 

generation is seen m Bryophytes. ar ay: 
ger 3 
Gymnosperms are woody trees with cone like > ips 

€ like appearance. They bear no Mowers, no fruits 


heterologous alternation of 
seeds. The seeds are naked as they are not covered by the fruit wall 


put bear 377. 
pxamples: Pinus, Cycas and Cedrus trees 
iosperm consists of herbs, shrubs and trees 


Ang! 
! les are loca ithi 
[he Ove ted within the ovary, so sceds are found enclosed within the fruit wall 


Tracheophytes (Vascular plants) TT " 
Pteridophytes and spermatophytes are the vascular plants that have à circulatory.systy 
A word for them is "Tracheophytes". cut | 
‘Tracheophytes include the truc land plants or vascular plants. The adult plant body is 
shows definite root, stem and leaves. Vascular tissues xylem and phloem yn. 
nslocation of water and food respectively. Gametophytic phase is. short lived. | 
sporophyte or independent. i 


threse major groups of plants. namely: 
ich do not produce seeds 


lig: coconut. orchid 


similuritics are 


sporophyie and 
o In both case sporophyte is independent and it gets differentiated into root, stem and 


present for the trà 
may be parasitic on the 


Tracheophytes include 
Icaves 


Reproductive structures are special organs formed for that purpose alone 


= Pteridophytes: Vascular plants whi 7 | 

= Spermatophytes: The spermatophytes (Also called seed planis or Phaneragun) * 

comprise those plants that reproduces by means of seeds not sporcs. © dio male gamietes: ane not eiie ginarali) and an ri 

Spermatophytes ure divided into gymnosperms and ungiosperms: ud siphonogamy y a E URINE ER by 

he cepa Eng ONS a o In both cases the megaspore is retained within the megasporangium and seeds are formed 
o Secondary thickening takes place in both groups rme 


o Gymnosperms: 
o Angiosperms: Vascu oduce seeds enclosed in fruits 
The Pteridophytes R 
The Pteridophyta Divsion contains ferns. Ferns are plants with leaves. roots. and stem, 
but they do not have flowers like most plants. Ferns have special stems. called rhizomes, whi 
growesideways at the surface or underground / Many leaves grow from rhizomes and make [tn 
called fronds. Fronds have a petiole (leaf stalk) and blade (muin parri 


lar plants which pr 













In gymnosperms the reproductive | In Angiosperms, the flowers are 
structures are cones which are unisexual | reproductive organs and they may be both 
unisexual and bisexual. 

The ovules are enclosed in the ovary | 





The ovules are exposed, i.e., they are not 


colonies. Fern leaves are 
leaf). Gach leaf has smaller leaflets called pinnae. Instead of Mowers, ferns have sori, which pron 
i : ani a salivo x 
wind, water, or animal to new locais | located in the ova 
After fertilization, the ovules develop into | After fertilization, the ovules develop into 


directly on leaves. Sori make spores, which travel by 
ferns do not have flown 


where new fern colonies can begin. Siíce they spread by spores, 


pollen. fruits. or sceds. 


Gymnosperms 
Gymnosperms are planis that have seeds but no flowers. The seeds of these plants # 
cads mo 


cones or in cups. Most/gymnosperms are evergreen. Gymnosperms include conifers. cy 


seeds inside the fruit. 
l'ertilization is double 
Endosperin is triploid | 


Differences — — 
| Gymnosperms Angiosperms 
the | 
| 
| 
! 
| 


naked seeds 
Fertlization is simple 


T o: ; ; 
Endosperm is haploid 
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| Wind alone 
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Major Groups of Angiosperms 


"| 


contains only tracheids. Vessels are absent 


<= A —omsmemmns. differe Me 
mnosperms the pollination is by | In angiosperms. differen! agents are invol, «,- 
Cg | 


In gymnosperms, generally the xylem | Angiosperms vesse 





B | The phloem has no companion cells _Companian ce 


199 






Is are always are presen” 


isare preset ~] 
E ee Se 


Angiosperms are divided into two natural groups called monocotyledons (or MONG) 
* - = 4 ME = 1 apt pe » by 
and dicotyledons (or dicots). The following table summarises the differences between monos 


and dicots 









Dicotyledons (or dicotx). 


The dicotyledons embryo 
| cotyledons —— 

Leaf veins are 
(branched), —__  —_—— 
Petals in multiples of four or five. 
May bear fruit ( if tree) 
Secondary growth: Often present 


| Ste d i Bundles of vascular tissue arranged 
wem anc Vasculse [in a ring. The vascular system is 


reticulated 





Leaf venation: 





















has two | Monocotyledans 
! cotyledon. 






Monocotyledons (or Moroco ~ 


have pom 








Leaf veins are parallel. | 


Multiples of three | 





Absent 
MM 

Bundles of vascular tissue scatter 
throughout the stem with ng | 
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in Angiosperms 
Tes rms exhibit a great diversity i ^ 
vt he duralion:of life span. angiosperm: Structure and life span of the plant 


are T : i 
classified into annuals, biennials and 


itl uals: Plants which complete their lite 
a. Bean. Rice, Maize 


pea i 
sth re plants that compl ir li ; 
ennials BF EPES ene ^ ir life eyele in WO years. In the second i 
n they p TS, Trutts and seeds. eg Carrot Radish B eae T abd 
OX ` ih, Beetroot, Turnip. 


als plants that live fommore than tw 
O years. Ewe : 
d seeds. e.g. Mango, Rose, Dahlia, Bambo Every year they produce flowers. 


eyele in : 
ANE season. e.g. Sunflower. Mustard, 


life spa" 
perenn! 
fruits an 
Body 
jke animals plants onlyshave 3 organs 
x ç Plant Parisi ON 
: bsospingranchoring organ (sometimes slorage) 

Stem SURPaY™ conductive organ (sometimes storage) 

Leaf “Woops? nthetic organ (sometimes modified) 

Roots arc the principal water-absorbing organs of a plant. They are present on essentially 


Jar plants 
ihree primary functions of roots: 
or the plant to a substrate 


sll vasci 
járe are. 


| system: divided itmalg cones and ule: pM arrangement, and has no | into absorb water and dissolved minerals, and 
| Pollen: Pollen with three furrows or pores Pollen with a single furrow or porc | ji) To store food reserves 
| d COMER Grains, (wheal, corn, rice, millap | 
| Legumes (pea. beans, lentils, lilies, daffodils, sugarcane, Banana |: 
Examples: peanuts) daisies, mint, lettuce, palm, ginger, onions, (bamboo, | 
tomato, oak, tree, etc. sugar, cone. palm tree. banana tree, 





rass 


| 
| Root Pattern: [Taproat system | Fibrous roots 


} | 

> x : | 
Presence °F | Both herbaceous and woody Herbaceous ] 
5 








absence of wood: 
| No of seed leaves: — | 2 seed leaves 
Q: Arc pine trees monocots or dicots? 
Pines are conifers, and are neither monocots nor dicots Only flowering. plants are 


considered to be members of these two classes 


Q: Do all dicots produce flowers? 
All dicots and monocots are flowering pláu(s,*and so are descended from fower- 


producing plants. However, the flowers are not. always large and showy the way we 
expect flowers to be. Oaks, maples, and sycamore are all dicot trees, but they do not produce 
obvious flowers. Grasses and cattails are mondcdts Whose flowers are often overlooked because 
they do not have sepals or petals. 

There are also some flowering plants’ which flower only rarely. Duckweeds are tin) 
llowering plants which reproduce and spréad primarily by vegetative growth. they grow by 
cellular division, and the resulting cluster will then break apart. 
` Q: If monocots don't have wood;then what supports palm trees? 

. Palms rely on overlapping leaf bases, thickened enlarged cells, and prop roots to slay VP. 
l'his strategy is also used by Cycads and tree ferns. 


1 seed leaf. 
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heterotrophic nutrition. They 
the other major groups of pla 


Animals exhibit a great de 
Animal Diversity 

known forms, some truly bizarre. ean be assorted among a mere yn 
[hese plans are : P 
complexity of the animals. S 
and nature of body cavities, 


modes of organization. 
The following is a list of the animal groups regard 
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Animal Kingdom 
kingdom includes cukarvotie multicellular organisms which 
are commonly known as animals and differ characteristic. | LN 
nts, in their capacity to be able to move, ally Try, 
Animals contribute to about a million living species that occur in all types of 
sal at variation in their form. size and life styles. habitg 


(he animal 


animals is mostly. superficial: the bewildering vari 


half-dozen basie bag MET 


The diverse appearance of 
i 


established during the embryonic stages of development and limit the siz 
ymmetry. number and relative development of tissue layers pre 
- “4 " a eve ^st : 
and several aspects of carly development define these fundamen 
Na) 


«las major phyla 


1. Porifera (CSS 2013) This Phylum includes animals known as sponges. They have bode 
1 


full of pores and channels that allow water to circulate through them, Sponges 1, 
pervous. digestive or circulatory systems Most. sponges have no body sie. 
although some have radial symmetry ^ 
Cnidarian This Phylum includes corals, sea anemones. jellyfish and hydras. Mog i 
found in salt water with a smaller number living in freshwater. There are two body ini 
of cnidarian: a sessile polyp and a free - Noating medusa, x 
Platvhelminthes: This Phylum includes worms called "flatworms" such as planari 
tapeworms and flukes. Flatworms may live freely or paras itically. although most siccis 
are parasites, particularly of vertebrates. 

Annelida; This Phylum includes segmented worms such as earthwónms; leches, any 
polvchaetes. They have a complete digestive system (with separat& openings. for the 
mouth and anus). and a separate nerve center (called a ganglion) Polychaetes (meaning 
“many hairs") live in marine environments 

Mollusca This Phylum includes clams. snails, squid and their relatives. It is the mos 
diverse group of lophotrochozoans, both in numbers of species and in environments they 
occupy. 

Nematoda This Phylum includes worms called “round worms", 
relatives are abundant and diverse, many are microscopic. The largest known nematode. 
which reaches a length of 9 meters (29.5 fh!) (sea parasite in the placentas of spenn 


Nematodes and thei 


whales 


larva. They have a unique, hydfestatic skeleton known as water vascular system 
Chordata This Phylum includes the well - known vertebrates and a few othe 
marine organisms Su€hNas lancelets and tunicates Vertebrates ( mammals, birds, fishes. 


reptiles. amphibians) are’ Tamiliar to most people. 


r small 
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Verte è 

Bares brates and invértebra, 

Almost all animals fall into one of (wor begins ne es (CSS 2010) 
nning the length of the hodyinvéas dul 

ee Complex bodies than invertep Gwen rates do not. Vertebrates : 

ae in difference b les? However, the rates are often larger nnd 

ces. The main CHPCEEACE OCRE che ere are many More invertebrates thin 


brate . 
Bn er : z nies ani rx 
Ot spinal cal [ r Invertehiratee 2; $ 
qui egos Or A Spe Ta er luma EXamples of rerea ees IS that invertebrates do not 
Aes include humans, birds and snakes 


a Miny ales ine 3 
nt ples of invertebrates include inscers 


! vertebrates : 
yt "rates have a spinal column, or 



















ae esam : and fats 
gnile Difference between verteb orms 
ERATE vertebrates and iny 
a A N| Invertebrntes - vertebrates 
lox Ii PR | Vertebrites Sx | 
| About Animals without a backbone Peddie with an internal | 
A MANN e | Saletan made of bone are’ 
li esa Animalia ^ —————  — called vertebrates 
rh ym EAN ey i A - LE 
‘King! - M — | AIG Sus 
| Multicellular: no back pios Well-developed internal 
nvsigal Characteristics: nO cell walls; — reprod A skeleton: highly developed 
rhy sexually; heterotre reproduce | brain; have advanced nervous 
| Y; heterotrophic. system; outer covering of | 


ee protective cellular skin. 

| Parrots, Humans, snakes ete 
Classified into five prot 
lish, amphibians, 





B i 
— 4 
30 phyla groups: 

reptiles, 


dar—o———————— birds, an 
Chor 4 Dirds, and mammals, —— 





Classification: 




















d ` 
: i : |! Chordata 
ee small and slow moving. Bip in size : 
p= % Of animi scies are a e ani ies are 
p deed a al species are | 2% of the animal species are 
eke oz nvertebrates. vertebrates, 
Number of species: 2 million 1873039 — EE 


Vertebrates (CSS 2010) 

The Phylum Chordata has a tremendously large evolutionary potential. This potential for 
genetic variability is clearly seen in its geological record whieh extends from the Cambrian 
Period to the present day. 

The underlying unifying characteristic of the Chordata is the presence of a notochord, as 
an unseginented elastic rod situated dorsally to the alimentary canal and ventrally to a dorsal 
neve chord, The notochord is the basis of the complex endoskeleton found in the higher 
Chordates. [n addition to the notochord, gill slits and a hollow nerve chord are present. A 
Fish — 
| Scientific 
Class Name 















Important Characteristics 






Example 
Organism Names 
Sea horse 
Shark 
Bass 


Example Images 





Live entirely in water 

Use their gills ta obtain 
dissolved Oxygen [rom the 
water 

exothermic (aka ectothermic) 
Bodies covered with scales 
Most lay eggs —fexiernal 
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Amphibian (CSS 2009 p» eee 
a E oF ans hemes Example Important Char asetiatieg x 







Organism 
Names 
Frog 
Toad 
Salamander 


Class Name 





Le T. aaa 
Live pari of their lives in "VES 
and part on land (use gills whi 
tadpoles and lungs/skin as 4 C 
to breathe) 

Exvothermic (aka ectotlterinic | 
Smooth skin 

Lay eggs (external fertilization) 

ln E 





‘Amphibia 
Ss 2 ` 
NI yf A. [ duly | 
d) DS UY 


} Saas A 
"ui oa 


s. 
m 2 ng l 
ak G m 


I 
I 
~ 





Reptile d See Pe ST a RE 

| Semi | Example Images Example | Important Characteristics 

| Class Namc Organism | 
Names | 


Live mainly on land 


—— 


i 


Iguana 


pd Turde Breathe air 
Snake Exothermic (aka ectothermic) 


Body covered with hard plates 
or scales 

Most lay eggs — (internal | 
fertilization) | 





Bird (CSS 2010 
| Scientific 

| Class Name 
| 


Example Images | Example Important Characteristics 
| Organism 

| Names 
Owl 
Ostrich 











Live on lard, 
Breathe air 
Endothermie 

Body covered with feathers 
Mave hollow, lightweight bones 
Lay eggs (internal fertilization) 


Aves 


General Characteristics: l ee 
o Birds are Night orientated organisms. Lach part of its anatomy is modified in some wa) 
to allow it to keep its body light and energeuc for flight. 
o Very active metabolism. They can eat, digest. and eliminate the waste in a short amount 
of time. Their body temperatupeis rather high 102-103 degrees F. 1 hey are endotherms, 


o They contain a four chambered Heart. l P 

o Their skeleton is constructed ofVight weight bones supported by an inner meshwork o 
bony material to give extr@support while flying. 

o The female loses one of its ovaries. 

o They have no teethand their beak is made of a light protein keratin. | 

o They contain feathers, also made of keratin. There are three types of feathers: down 


| 
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crs W hich are used for insulati : 
feather on, and Keeping the body ac, o ur feath : 
cognition, g the body aerodyhamit ers which are colorful and used for 


K x 9 ‘ and uil e "s H 
ily molting), Au Feathers which are used for 


er i ib" „a *. d ` DN 
° he bird and supplies the needed air (or last a the lungs. ‘This reduce 
.mendous amount of heat huit metabolism, lt 
isin, 


ire a 
phey develop from the amnióteegi. Bird ekg shells 
s or added protection. E shells are harde 
girds that aid hie. 6 SO on life's duties upon hatehi 
those that nee Hah N evelopment are called altricial, E 
: n ars. ai. 
They have a WEL deve oped Nervous system, Acute visic 
Well developed moseles. The keel a part of the steen n, and e 
be attached toate skeleton. ae 
(heir forélimbs are modifies as wings, These wing 
à reptiles. amphibians. and mammals, Es are homologous to the limbs of the 
Th cir hind limbs are modified for various jobs based 
Ads are an excellent indicator ofthe Ad € the structure of their claws, 
(Me ^ 3 wc T M T! 
insect population down, use rodents as a fe ee NCC 


Wd source, help ri 

i ic t => «heip rid the eny > Tm 

and decaying, organic material, and help pollinate many types Sf num. ONENE te eae 
- > 4 Je 


Many birds migrate over long distances to find suit: 
re. able brec : 
from major climatic changes. © breeding grounds and protection 


à s the weight of 
also is used to dissipate the 


bed with calcium carbonate 
B are called precotial, while 


Xternal ears, 
allows large pectoral muscles to 


Mammal 
Example 

Organism 
Names 
Human 
Kangaroo 
Whale 




















Scientific Example Images 


Class Name 





Important Characteristics 













Most live on land 

Breath air 

Endothermic 

Body covered with fur or hair 

Young develop entirely inside 

molher's body (internal 

fenilization) 

-] — Produce milk to nurse their young 

o Possess hair which is made of keratin, The evolution of mammalian keratin is believed to 
be independent of reptilian keratin, Hair provides insulation. 

o Endothermic. The majority of the heat energy is used to maintain their high body 
temperature, 

o 4 chambered heart, 

o Mammary glands are used to produce milk to nourish their young. Female glands are 
the only functional glands. 

o The diaphragm is a muscle that separates the thoracic cavity [rom the abdominal cavity. 

© 7 cervical vertebrae (neck bones) arc present in most mammals. 

o Most are viviparous though some are oviparous. An extended gestation period (uterine 
development) is common in most placental mammals. 

© Teeth are imbedded in the jaw bone and come in a variety of forms. 

9 Well developed brain. 


Mamimal 
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Chart of Placental Ma 
Order — — ]Charaeteristis — —— 
Carnivora ats meat, all teeth are pointed 
"eg | Wings used for Might, diet includes 
Chiroptera : ; 
L l _| insects and veyeunion _ EA 
: Opposable thumb, plantigrade foot, 
Primates : a KOAN 
ane usually one offspring ar MAN. 4 
Edentata Lacking teeth, large claws for digging, 
y IE incisors on both jaws. diastema 
Rodentia between incisors and premolars __ 
L h 4 incisor teeth, canine teeth lacking, 
| ARmOTD"? | short stubby tails 050 0 
Cetacea | Fippers, opening on top al head poet 
Great sizenose and upper lip form 
Proboscidea proboscis, — upper — Miclsors are 
tusks,thick skin;scant hair NM 
UF Herbivorous, aquatic, no external ears, 
Sirenin : : Ame 
flippers, no hind appendages — — 
: Odd-toed,hoofed forms.gall bladder 


lacking. herbivorous — 0 0. 
herbivorous, 


| | Even-toed. hoofed forms, 
| Artiodsctyls true horns or antlers present nase 
Difference between Apes 
Apes are Monkeys 
origins but differ in their physical attributes and other hab! 











Tail: No 
^ Fruits, prass seeds, small 
Dict: : 
Nes invertebrates, small mammuls 
| Class: Mammal 
Apes’ arms are longer than their legs. 
Structure: They use their arms lo swing branch to 


branch. Can walk upright (two legs) 


---- 





Brain size: 
| Order: Primates 
Üemographics: Africa and sia but found across the 


world now, 


Can live up 


and Monkey (CSS 1998) 
. both belong to the family of Simian Primates which have simila 


mmals |. AN 


1 -— 7 


Examples 
Cats and Dogs . Seals, wi 
' nrtine ülras 7 
Weasels, and Martins 


——Ó 
—— 


n 
Man . Apes. Monkeys Tani. 
leans CR ES ren are. TH 
Sloths. armadillos. South Amia 
anteater PO an 
Rats. Mice. Squirrels, “Beaver: 
Gophers. and Capybara — — À 





——M— 


Rabbits, Hares.Pikas 


Dolphins, Whales,Porpoises 


E 

| 
JE 
Elephant 





E 


Manatees and Dugongs 








Horses, Donkeys.Zebras, Tapirs 





Cattle, Pigs.C amels Deer Hippy 





I5. 





| 
—| 





Fruits, leaves, insects, spiders etc. 





| 

| 
Mamah td 
Monkeys’ arms are the same length | 
as, or shorter than, their legs. Cannot 
swing, from branches, Move on fou 
feet. 





m! 











Small 5 
Primates 

Asia, Africa and South America. 

Can live up to 30 years ] 


y 





r General Science & Ability 





Supt 
von GNE Semi terrestrial, terrestria] = = 
jubi- | Around 13 broad species which tn wi Arboreal, semi terrestrial 
cic peve many specus — S^ | Er nifred Uo rcp 
Spe em | lomineidea ——R—CON eds of known species 


gamil)*- ——— | Can ma T use NES T-—— 
qa Can make and use tobls for hund 










































C cercopithecidae | 





























brushes for catching, tenniles and 
ciel use: spears for hunting monkeys (Only | No tool use 
| chimpanzees fèy ptars ) i " 
| Te tus T. E Oreore a 
Oe Agimals & Their Mobitay Locations — NGA 
-— [Animal — NA | Location — NODI GU MCLE 
| -—^ | Snow Leopard CSS 1992 Axia 4 TE 
|1 K Afghanistan, Bhutan, China, Indiu 
azuklisian, Aweepery E 5 
| LEN Pakiet Boer 'Ryztan, Mongolia, Nepal, 
Pe rs an a t Bs Talium. ond elim 
ma: —— NM C 7e 
| — ena — Ag 7—————————— 
[EX DN ae CSST98 | AsaSouhem Ahi — — — —— 
é Panda AsiwChing — ^ * 
ne 1992/1995/2010- 
w Camel — 9 H Asia — XL 
E Panda _ i Mit E LE 
lg | Orangutan Asia nene 
a6 [ies ESSI AxuJABiWEUep: — idm 
1M Yak — Asia 7 2 i 
f | tlyena_ Afua SSS Da 
43 | Wildebeest x ts... 
eae ^h B anzee 'GGon4 A fui " py yx Sa — ER Se 
| 14 Chimpanzee CSS 2011 ^ (rica ubi Central Africa "forests of the 
a vmocredic Re ic of the Cony 
[S [Lion a = epublic of the Conga) 
16 Giraffe — es | | Africa 
do | Rhinoceros .CSS201  [|Airicw Asia pp 
18 xS Nu Iure A frica = 
19 | Zebra Pare Africa ' s 
20 | Ostrich CSS 1995/2011 | Africa 
t J log. Africa 
2 [Gorilla — Africa oe 
2) | Hippopotamus Attica 
A Elephant Africa/Asia 
25 Kiwi CSS New Zealand 
: 199271995/2010 - 
a Platypus CSS 2011 Australia 
P Bingo Dog Australia 
s Numbat - Australia l 
7 | Koala Bear Australia 





~—| Kangaroo 


CSS 1992/2010 | Australia 
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common and distribui¢d throughout 3,500 km 
(2200 mi) ofthe Indus KiwerAystem in Pakistan | 


! Ocean And Sea Animals | 
Ocean Ang wea Anus. ^ 









CSS 1995 










» | Ocean And Sea Animals 
| Ocean A nd Sea Animals 





———————— 





[33 D Eaneoltat Australia MERE: 
Elm KUMME TC se ee UT 
| 33 Crocodile. Australia —— ——À ruso 
34 | Tasmanian Devil Ausra 0 Sam 
nd gars [.. DN GNE Np, 
| 36 | Moose _| Europe - SOM 
37 Shetland Pony Europe M 
wer | Furope DXUPDSP oaks EC 
Porcupine Furope eC ER ae 
Wolf Furope ——— 
Wild Boar | Europe E 
i. || =! |, Europe ow orn = ES 
Raccoon "made Europe EE 
ique ere = — [Ewòp ——— Te 
| Bono a | europe A : FORES ic 
| PECE | OceanAnd ScaAnimals O H 
Blues Whale — 1 CSS 1995 North Atlantic and North Pacific. Southern Oc > 
| , Indian Ocean and South Pacific Ocean, ud 
| 48 | Octopus / Squid | Ovean And Sea Animals — 7 | 
! 49 Shark —— — |CSS 1995 | Ocean And Sea Animals / Sharks are found ijj, 
| svax and are common to. depths of 2,000 vele NN 
| TN i c E d 
| 50 Seagull im Deum Ocean And Sea Animals. CoS | 
51 — | Walrus Ocean And Sea Animals (NS | 
| 52 — | Barracuda .. | Ocean And Sea Animals 1| 
|53  |Dolphin/Porpoise | CSS1995— — | Ocean And Sea Animals — fw ~ 
| 54 Blind Dolphin | CSS 2010 | The Indus River dolphin was apparently formerly | 
| 
| 





E mam ——— 


Ocean ^ nd; Sen Animals — 
South America 
South America _ 
South America | 
South. America 
"South America 
| South America 
South America 
South America 






































| 66 _Jaguar South A 

.67 Anteater South America " 
58 - lou — South America K a 
69 . | Antelope North America M 
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-T Rattlesnake — EA 
m. Toss Bear eX — IN AH o —— M 
71 — ald Eagle T North Amerie, — — 
IT. -t Rasger o Noni America — -—— ———— i 
3 "Frog. le el Ie Nonh Amctieg —— — —-— —— = 
a Nonh Amerigg ——————— | 
o ous Bison - = AV North America a a | 
[reum AN O eth Amerin ——— —————— - | 
LIT Wolf Pi T+ Narth Aneren ee } 
184- ifigaor QM CSS 1995 + Noth Ameria ~ ——__- | 
n -t Lemming. T enc SORA Ameria  —— —————— — 
| ie Penguin CSS ea “Nook poe Saut Pole And A nurctíea 
polar Bear MEE Ole, South Pole And Anturctica — | 
; potar A oe | 
ra Wo ne ES South Pole And Antarctica = | 
| k Arctic j OX — — RR EE i | ole, South Pole And Antarctica erus 
RETE orth Pole, Sour Pole And Antarctica — | 
| 


North Poly A = 
Mi le, South Pole And Antarctica 
, Micro-Organism cm 
Microorganisms are very tiny one-celled organism 
found everywhere fe se es er arc found in all livi 
ieroorganisms on and inside your body th; 
more mier s "Ri: a: y than there are ce LO EE j 
Microorganisms can live in the air. on land and in dishes nés Pat make up your entire hody- 
= s LI 35 e dilis è yat R ite 
nem, pathogens, can be harmful and causes diseases, but iios ARET Cüviranments, Some oj 
needed for living things to survive. d ere are some microorganisms that are 
{iow are microorganisms identified? 
Microorganisms are put into groups, but a lot of microorganisms c bel 
one group. One way that microorganisms are grouped is by (h z sitne d thee meet 
S E e ht Mab. SOM By the temperature in their environment. 
Another way to organize microorganisms is by placing them in either the prokaryot or cukaryot 
group, j 
llow do microorganisms reproduce?? 
| Eon ERE either by sexual ur asexual reproduction. Sexual reproduction 
requires a male and female organism, but asexual reproduction happens by cell division, mitosis 
ihermephilic fungi reproduce by producing male and female spores that come in contact with 
each other to produce a new organism 
What do microorganisms do? 

l Microorganisms also are responsible for building fertile soil for plants to grow in. 
Microbes stick to the roots of plants and decompose dead organic matter into food for the plant to 
ibyorb, lhe plants that live and grow because of the microorganisms that five on them make a 
home for other animals to live in. Some microorganisms make people, animals, and plants sich. 
hut thers make people well and kill the bacteria on plants that make them sick. Drug companies 
hat make medicines use hundreds of different microorganisms to make medicines that will help 
cure diseases. lluman waste products are broken down into safer particles by some 
Miroorganism 
there are 4 types of microbes (micro-organisms) thal cause disease;. Viruses: Bacteria: Fungi: 


S. viruses, fingi, and bacteria, and are 
18 things, plants and animal. Vhere are 


aa 





www.urdukutabkhanapk.blogspot.com 


. r General Serene & Ability 
Ability. 








HSM Super General Science & Ability 





. ihe outer tough covering around the 

o the bacterium, Il prevents the cel] ing 
is composed of a polysaccharide ea fth 
s linked with short amino acid À 


cell Which provide 
m- swéllin 
d nurein « 


Protozoa (also known as protoctista). j^ 

Protozoa Ps cen 
«Susi animal" AS the principal hunters and Braver. 
ya the balance of bacterial, alga a hy [og 
g anda : 


Si S specifie shape dnd 
p and bursting due lo osmotic 


The name protozoon means 
) "na 
F peptidoglycan, fi cansi ol 


icrobiaf w ; : in maintainit $ 
microbiaf world. protozoa play a key role in mi i food source for larger creat the, we arde EEO x 
microbial life, They also are themselves an important 109% > ures ang ih eee eel E wall of gram positive bacterii n vs 
A, n AU 2 4 DA E P Hn nibus 
i gative bacteria. The cell walhenn be ? thicker and contains less lipids compared 
> $ : “4 iex 


sic br eic d dius found in almost every kind of soil environment from pen ba pol aram ng 
rotozoa have been : - Car gem | Don q ; TK: 
arid desert sands. They teem in the deep sea as well as near the surface of Walers, and ie In yi Basic Bacterial Celi Structure FN enzyme lysozyme, 
'sert sands. They p Ih. euissronp dn by — 
found even in frigid Arctic and Antaretic w aters. The four main subgroups of protozoa AP the alent j 
ciliates, the flagellates. the sarcodina. and the apicomplevans here are a few th 
The vast majority of protozea do us no harm. But. ves. dbi e $ ^ p at cause discas. 
a 4 ; ' nil ^ 0 L ilc ; : 
One type of amocba can live in human intestines. Il feeds on re ood ce à e CaUsCs a (fi. "i 
known as dysentery The parasitic protozoan Cryptosporidium db E d sin arona 400, 
people in Milwaukee in 1993 when it got into the tap water. Perhaps the best-known pror 


menace is Plavnodiwm ihe parasite that causes. mal 
800.000 deaths each year worldwide. 


Bacteria 
Bacteria are minute microse 


usually identified by their specific activilie 


dissolved by the 


; aie f ° h 
aria, This terrible disease leads to a 
^ut 





es. They are unicellular organisms, which 4 
1 re 


opie prokaryot ror 
han their general organisation 


s, more Í 






Occurrence ing i i Mi ie : 
Bacteria are omnipresent, occurring. I all environments. they occur m water. in air i oplasmic 
sail, and in or on the bodies of living organisms. There are bacteria which occur in hot springy s = m ese 
well as in extreme cold temperature. | LE ito Sates c 
| All bacteria have the same basic structure (not ta scale), | 





Size 
The average size of bacterial cell ranges from | mm 1o 10 mm in length andabouyt7 
mm to 1.5 mm in width. The largest bacterium is Beggiatoa mirabilis. It is a few centimeters long 
and about 30-40 m in diameter. Pasma Membrane : : 
| [t is a thin, elastic. selectively permeahle membrane found internal to the ce 
;amposed of phospholipids. proteins and polysaccharides. The des fedi cum eio M 
z í h UC ile 0 


Shape 
The bacteria generally exhibit a fairly constant shape and form. | lowever. some of them - boli patlw Mei 
are capable of changing their body shape and size in accordance with Abe environmental need, | "S of the metabolic pathways. Certain structures are found associated with plasma membrane 


Such bacteria are called pleomorphic. 
Different Forms of Bactería 
o Cocci (Singular Coccus) 


Mesosomes 
These are invaginations formed by the plasma membrane. They are spherical 

dongated structures which bring about a functional compartmentalization of the cell iiey | a 

wnilicunl roles in cell division and replication. They are more common in Gram peiie 


o Bacillus (Rl- bacilli) they are straight, cylindrical, rad shaped bacteria 
o Spirillum These bacteria are spirally coiled liked Corkscrew Master Ht 
o Vibrio These ure elongated. C shaped or comum Shaped bacteria Hagella. 
lliese are long. slender thread-like structures, which help in locomotion, A bacterial cell 
my have one to many flagella. The flagella are entirely composed of a protein called Mayellin. 


Bacterial Cell Structure 
A typical bacterial cell shows the following structural features: Jeu j ens 
| the basal body of each flagellum is directly attached to the plasma membrane. It is not covered 


Capsule and Slime Layers OSETE 
A lose gelatinous sheath called fime fuyer is usually deposited liur Fim briae 


around the bacterial cel) 


pus it is usually composed of polysacchárides. In some bacteria. the slime layer becomes thick Thess atc extremely. minute: hair-like aleuct found lvi le elis, Ti 

Sq EOD NUM SRNR ME Kaa NE sinn epee aa ss : 1 : hair-like structures found mostly in male cells. They are 

a et the presence of some nitrogen'compounds and forms a capsule. A capsule is particular) winposed of protein subunits called pilin, They take part in the f a n pe y pS 

common in the parasitic forms, ey are therefore called sex pili pilin, They take part in the formation of conjugation tube. 
. : sd sex pili. 
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| parasitic Bacteria These are bacteria whiep l 
mbrane, ‘ning their organic fa occur i 

rp i-flui d substance enclosed by the pam E Th on SPP Ea br A obtaining 2 ses me h Zs ies fine, Mosor z d body of animals and plants, 

lu ia Beem Te groin « many as 20.000) ribosomes. The ribosomes May ty serious disen ur OST organisms eiu by expl ii, et We Pathogenic. causing 

due to the presence of large sere ia es. Membrane-bound ce il organelles like mitach, Rs sccretions je fines Poning them or by relensing poisunous 

‘ i 5 TIDOSOMES. ; ? ap: A r4 obice. Breakdown of $ ‘ 
singly or in clusters called 2 d endoplasmic reticulum are absent 4 fhe: Acroni lete and a Organe haer is called 

lysosomes, golgi complex, vacuoles an fe) usually complete an not Acoonpunie d by te ( ti decay or decomposition. IU is 

Nucleoid (or Bacterial Chromosome) Larvotic, a true nucleus is absent. The nuclear Maten breakdown of organic malter js culled fermentation d ense of foul pases, Hue 

Since the bacterial cell is prosan STU with histones. It ts identified as à nu) a, accompanied by the release of foul Bises Atuerobic nen? incomplete and is nians 

me pE ssoc " ` X i à oA BE 7 ic A EST e ae $ : A 
represented by DNA which is aN "reg It is attached at a point to the plasma membran, hs puri faction. reakdown of proteins is Called 
ar ring. IL ts 


| cells contain additional rings of DN - o nutritional require 
il. 
Y 


ments from dend 


i r these prokaryotic organisms ta 
acter are responsible for a large number of 
Main elements: such as carbon, nitrogen, and 


oe becomes more difficult when both the 
P between humans and bacteria. are considered. 


in bacteria organic matter. 
i cic Ñ e a í 
Apart from the nucleoid, certain ntlv. It has certain genes like fertility 
id D a 
` < sociated with nucleo! 
temporarilv become assocta $ abies 
P 2 |o gw bel bacterium JUSt about doubles its original size, 
; Teri heterotrop ecul 
can be recognised autotrophic bacteria and mol (JErlend or Foe? 
d utilise hydrogen sulphide an * causing parasites, While it is true thi 
rbon dioxide for obtaining carbon an ns "(HS P s gisedse caus s (rue that b 
substances. They use ca 
i i i NE b ad for) . . 
trophic bacteria possess photosynthetic pigments In membrane by, [527 1. in as to whether bacterin are friend or | 
o The photoautotrop | 
d as a hydrogen donorHerce ef jurmful bacteria 
is not released as a byproduct. For Uris. reason, tetanus, typhoid fever, pneumonia, syphilis, 
i 
photosynthesis. 2. Streptococcus bacteria may cause small infections like 


bacterial chromosome. MW is a circu saprophytte Bator Nile bacterin Obtain their 
Plasmids AAN 
, oduction 
j : de n. rial Repr l 
i : iA replicates independent if-genes). Some UT gacft "teria. re | bi ; 
plasmids. The plasmid DNA cun nitrogen fixing genes (Nif-ge s) MS plasm; pa Most bacteria [produce by binary fission, Duriny binary fissi ; 
factor), resistance factor (R-factor). NA and are known &s episomes, } ale replicates and both copies attach ty the cell memb Any Ission, (he single DNA 
molec! ween tie Ne DNA molecules, Once the rane. The cell membrane begins to 
aches f : : ) m mbráne begins to pinch inward 
Nutrition in Bacteria ition, On this basis, broadly two types bay | E ell membran ard A cell wall then ¢ 
Grn ; utrition, : ac , oe Nan ^ i :ell i , all then ( » Debwee : j 
Bacteria exhibit different modes ofn nio haereria, nef ihe © es dividing the original cell into two identica] ditughter oe between. the two DNA 
cteri ARMS ; 
Autotrophic Bacteria hich are able to synthesize their own organic food from ing, la Bacteria are all around us and most people only conside 
* iz c R : i ; ; 
These are bacteria wnt à; 
(H2) as the source of hydrogen to reduce carbon. These bacteria. phan diseases, they pm make it possible for ve 
MERE n (H: : : : ed to the a re 
ammonia (NH3) or HERE two types as follows: ygen to be returned to (mosphere 
be distinguished further | ial pl heisse Wo] The ive aspects of the relationsh; 
ds) and utilise solar energy. The bacterial photosynthesis diffe} sive nnd negative aspects of the relationshi 
'Iakoids) an 3 
lamellae (or thylakoids) an ater is not use 
^ ore waler IS " A 7 ' 
from that of green plants since he the process is described.as ANONY pee 1. Certain bacteria act as pathogens and cause 
| cholera, food-borne illness and tuberculosis. 
ter ; cde 
e light energy sugars + sulphur + wa s ; diseases like pneumonia. Certain Streptococci may be fatal 
COs + H2 organic compounds from imorgünic raw materii : 


Strep throat and some serious 


* 


; : ; Jacteria that usually live harmlessly. in the body may cause infectione i 
; it manufacture : 4 TENER a f y ; y may cause infections when a person's 
a se are bacteria which “Ale. os anic substances. Folk VINE Are (x ae es Sent eer ere A Ran 
jene 3 ergy liberated from the oxidation of inorgan resistance Lo disease is reduced in conditions such as AIDS (Acquired Immune Deficiency 
utilising energy trophic bacteria Syndrome). 


: 10 &ulO Nm NNI | | | 
common pes UR derive energy by oxidizing’ Ammonia into nitrates, f; N AEEA E tS T 
Nitrifying bacteria 
i i ter 
Nitrosomonas, Nitrobac 


inl, some of the stomach hacteria enter the body 
through the mouth, and they can survive in the acidic conditions in the stomach und can 
cuuse serious diseases and can be fatal 


E ner E . ^ . . ` . 
NH4” + 202 — NO3 + 20 +É N hydrogen sulphide to sulphur. ty} $ Campylobacter is a group of bacterin that can create illnesses in humans and is a common 
Sulphur bacteria which derive encrgy by oxidising cause of food poisoning, Harmful bacteria in food cause botulism, which can cause 
Thiobacillus Beggiatoa. paralysis or even death if even one mi llionth of the bacterium is inpested. 
ZHoS «05 => 2S + 2H20 + energy ; : förrie form. te 6. Yersinia pestis or bubonic plague is a rod-shaped type of bacterium which is well known 
: ia which derive energy by)oxidising ferrous ions into te d ^o for its harmful nature. Bacteria-carrying (leas found on animals such as rats and mice 
Iran (5 E s. Gallionella 4 transmit the bacteria that are believed to have caused the deaths of millions of people in 
[5 ' 4 x 
(OH) 4CO5 + energy human history. 
O +05 — Fe (OH)3 + 
4Feco3 + Ma 2 Useful Bacteria 
hic Bacteria : i andhe 1 Lac F -i T ; > most friendly bacteria where lactobacillus is the 
Bios are bacteria whichrare unable to manufacture their own organic food Lactobacillus Acidophilus: These are the most friendly bac 


benus name and acidophilus is the particular strain. They are naturally present in dairy 


mm 
"| 
" 


5 E o : e - " follow 
d pendent on external source. These bacteria can be distinguished into three proups ü 
° c U | . F 
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ts for better results 
Lactobacillus and are lei 
in buttermilk. yogurt, sour cream ds Mi 
lactic acid and so. are called x hy. 
risk of growth of other or emis M 


nted taste. This process is bener um 
Weal Pa 
r 


emen 


y dietary suppl 
e the genus 


products and also added ii 

2. ‘Tobacillus Acidophilus: [hes belong | 
bacteria. These hencficial bacteria. found | 
desserts, convert. sugar and carbohydrates de 
bacteria. By lowering the pii and reducine. ihe 


i sy generate Ure ferme 
food through this process. thes generate th Aue 
ts the gastrointestinal jnfechions. 


opic. as it preven : : ion of. vitami > 

3. pe Tai ‘These bacteria help ™ the dem overall ai x B12 during 

process of digestion. Probiotics are responsible E that. they Re ES Petit "n 
bres; down the comple components of the food. St , thes casih Absorb, 


the blood. : 
4. Acidophilus Bifidus: Acidoph! j 
growth of hostile yeasts like Candida 
the blood stream by removing the t0NUIS- 
5 Streptomyces: Streptomyces are used in manu 
6. Rhizobium: These play an important role m num, 
Fung! 
Iy the fu 
y be 


Ny 
UN 
duce cholesterol levels. and pre, 
The acidophilus bilidus bacterj, ni 
nhanee the immune system Chey 
f antibiotics. : 


I 


lus Bifidus re 
ik 


da albicans. 
Thus, they e 
inufacturing © 
pen fixation 


The kingdom Mycola includes exclusive woman are : group Of organ, | 
which has a plant body called thallus that ma unicellular or multicellular, The : 
achloraphvllous and non-vascular | 
Fungi represent another major 
heterotrophic monmerans and protistans. Many of th 
damage to the hast. Same of them are beneficial to m 


f decomposers along with some pf 

em occur as parasiles causing disease s 

an and are widely used in food and chay | 
h 


industries. The study of f ungi has emerged into a separate branch of biology called nycaligy 
l'or a long time fungi were classified as plants. mainly because of their similar life 
in soil and are sessile (permanently attached: not moving). PlapMand’ty, 

vall. while cells from the animal kingdom don't. Fungi ace thonte to i. | 
d animal kingdoms about one billion years ago. "A 
organic matter is available. They can gras 


abitat where 
non-photosyntheuc organisms. The most com; 


group O 


both arc seen to grow 
cells both have a cell * 
diverged from the plant an 
Fungi occur in almost every h 
darkness since they are 
wet soil rich in humus. 
The body of a fungus can be describe 
system and leaves. The thallus may be unicellul 
or multicellular as in most other examples. In most o | 
of long, tubular. branched filament called hyphae (singülarsimpha). A collection of hypi: 
ihgle spore. In the unicellular Iur. 


called mycelium, The entire mycelium develops (ront a s! 
d to forma Chàin Called pseudomvcelum. 


yeast, several cells may become attache 

The individual fungal cells are bound by dehinite cell wall made up of chitin or celli 
or both. Chitin also called as fungal cellulose. is normally found in association will) v 
compounds like proteins and lipids. Thecéllwall encloses protoplasts which are dilereni: 
into plasma membrane, cytoplasm, nucleus wid vacuoles. Except plastids, all other cell organs 
ure present. The reserve food is glycogen or oil droplets. 
tungi exhibit three major modes of reproduction - vegetative, 


Fungi Discases in Human 
Fungi can cause fungal skin or vaginal infections, oral thrush, allergies, severe 99^ 


regions with total 


habitat of fungi is. . f. - 
d as a thallus since:it Js Pol differentiated inte nv: 


ar as in Synclfárium and Saccharomyces (uz 
f the mülticeltular forms, the thallus cai 


usexual aud sexual. 
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sive candidiasis or aspergillosis, and even 
n cancer. 


_tike inva 
jor? sand, morrels, truffles. yeas li j 
» ay Í icheny AN 

IC Penicillin and bread matil are all 


jos sed 
ni of funt. 


-ungi 
Fung d > 
; as a food or used in food preparati 
ete we started walking on our hind AN Humans have been cating fungi since 
x $ 4i . : i a Oday we ; 
5r including truffles, mushrooms » cat an enormous variety of c ` 
fun i e. yeast, in food manuly "e quern, shitake and hundreds e 2 p edihic 
icem nd other alcoholic drinks PN Yeast is needed for the dias » ura 
peers ? ASK AV Padd yeast ro dough to make the E enge 
pake it- ET S. 1e bread rise when we 
~~ api used im ustry. and agriculture: Fungi 
P oy ne used extensiVely*to produce id } ungi are used in the production of ethanol 
| hey gare acid, d Novica Industrial chemicals, such us citric acid, yl it 
v would« be "much ee The production of many ane ee 
garments U hz deioxifi re difficult. without. «sing fungi, T hi (A 
bioremediation athe detoxification of polluted wat R HM. Tory ME utad 
t PLAS b ' c i 2 j 
agriculture Jar p. stcontrol and to protect erops from i or soil, ard are also used in 
pungi used in medicine PE ET EUH See 
‘pigties - Many types of antibiotics c 
Ans mi). ce Mis smtiblatícs Come fram fungi, such as penicillin (Penicilli 
chéysugen n 2 sporin (Acremoniun), and griseofulvin (Penicilli enicillium 
! wk trovi 2 "nicillium griseafidy 
[in works by destroying the wall of a bacterial griseofulvin). 
acterial cell. Fungal antibiotics are 


Pencil 
exlensively used for treating tuberculosis, svphili 
sis. syphilis, and leprosy, to n i 
. y, ame but a few 


ye id, 


fiscuses. 
therapy - Antibacterial chemothe 
Chemo p acterial chemotherapy uses fungi. Lentilan, a drug used in cancer 
* 2 i 


ircarment. is sourced from the shiitake musliroom 
wunosuppressant - C sporin is bei 
prd hoir immune ee a medication that transplant patients take to 
a p P aai lowers tho a rt t is produced by the fungus Beauveria niveu and 
sign n $ ISK. of transplanted organ refection. Many successful transpli 
procedures could not have occurred without this drug ransplant 
ra soe does indicate that Agaricus blazei may stimulate the human immune 
system and could have major implications for human health - especially in the treatme 
of many cancers. ; À c treatment 
5 researche . ; Huert 
nire spit Mte m a rapid production of therapeutic human drugs using 
i s may help mount a quicker response to various public health 
problems. P 
The reishi mushroo j y 
une Aek oom (Ganoderma lucidum) and green tea may both enhance the body's 
ee: un d and hold the potential for treatment and prevention of many types of 
a cer, Scientists from Í harmanex BJ Clinical Pharmacology Center in Beijing reported. 
:Ntracts of the mushroom Phellinus limeus may halt breast cancer growth, according to 
etus (€ the Methodist Research Institute in Indianapolis, USA. 
raditio ine icine i : - 
nal Chinese Medicine includes several types of mushrooms, such as Agaricus, 


Ganoderma, and Cordyceps among its various therapies. 
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Viruses (CSS 1994) 


( ild to severe illnesses in hy 
Sie TP i at may lead to mild t SSCS | Mang 
Viruses are tiny ir imitar to something more life threatening like HIV AI por 
and plants. This may include flu o 'AIDs 
How Big Are Viruses? 
The virus particles are 
alone is more than 10 times smaller than à 
the diameter of a single human hair. 
Are Viruses Alive? m : 
Viruses by themselves are not alive. They cannol i z ipia n xn own ' 
ize z ^ "c ie p them mu ip y. lese ' Cei 
I| and take over the cell to virus 
to enter a human or animal ce Ss " 


also infect bacterial cells. M Ud PE 
c visions attack the cell and take over its machinery to Cae, 


single bacteria cell. The 


100 times smaller than 4 : | Cle; 
d a human cell is 10 times gm, 3l te 
55 maller, 


human cell an 


The virus particle or th i S 
rage . SN it) » v T th) 
their own life processes of multiplication and growth. An infected cell will produce viral Parti, 
instead of its usual products. 
Structure of a Virus l 
A virion (virus particle) has three main parts: — l "m 
® Nucleic acid — this is the core of the virus with the DNA or RNA (deoxyribonuelei. i 


and ribonucleic acid respectively). The DNA or RNA holds all of the information fori 
virus and that makes it unique and helps it multiply. — l t 
Protein Coat (capsid) — This is covering over the nucleic acid that protects it. 
Lipid membrane (envelope) — this covers the capsid, Many viruses do not have th 
envelope and are called naked viruses. 
Receptors 

Viruses are not simply taken into cells. They must first 
attach to a receptor on the cell surface. Each virus has its 
specific receptor, usually a vital component of the cell surface. 
It is the distribution of these receptor molecules on host cells 
that determines the cell-preference of viruses. For example, 
the cold aod Nu virus prefers the mucus lining cells of the 
lungs and the airways. 


How Do Virus Infect? 
Viruses do not have the chemical machinery needed to 


survive on their own. They, thus seek out host cells in which 
they can multiply, These viruses enter the body from, the 
environment or other individuals from soil to water to aig vid 
nose, mouth, or any breaks in the skin and seek a cell to infect. 
A cold or flu virus for example will target cells that 
line the respiratory (Le. the lungs) or digestive; (4e. the 
stomach) tracts. The HIV (human immunodeficiency virus) 
that causes AIDS attacks the T-cells (a 4fpe of wiiite blood cell 
that fights infection and disease) of the imímune system. 
Life Cycle of a Basic Virus 
There are a few basic steps-that all infecting viruses 
follow and these are called the tic eycle. These include: 
1. A virus particle attathes td a host cell. This is called the process of adsorption 





I 



















s GENEA urs a SR 
Gup C rm = 209 
- te ini its DNA or RNA i 
icle injects | Into the host = 
the p ding DNA or RNA takes over the celi i called entry. 
2 he in jJular enzymes start making new virus "i is the host's enzymes 
$ th ch icles of the virus created by the ar lu og called replication 
: : " "aiy ME together to forny new viruses, This is 
nss ; ; 
calle formed viruses kill the cell $ 
y sa that : 
g The ^ This is called release. they may break Iree and search for a new 
hos! i i ) TY 
PEN Virus and Bacteria 
mm ar: bacte 'unie i ; ; 
,cieria au and have “thaiy ds E CIC ROTARUM, They are typically a few 
d rometers ong Pes including curved rods, spheres, rods, and 
irals- L.S 3 uü F Á 
P cis (from Ay Ae 9l 20-38 ped loxin or poison) is a sub-microscopie 
article (ranging nm) that can infect the cells of a biological 
ism —————MÀ— 
ges Bacteria a 
qibosomes Fresi Absent — HERE 
Opinions differ on whether 
Livin s viruses are a form of life or 
Livin auributes: g organism Organic — structures ihat 
^ interact with living, 
z organisms. 
amber of cells: Unicellular; one cell _| No cells; not living 
DNA and RNA floating freelv in 
tures: cytoplasm. Has cell wall and cell DNA or RNA enclosed 
struc membrane. inside a coat of protein, 
Vaccines prevent the spread 
SO and antiviral medications 
Treatment: Antibiotics help to slow reproduction 
bul — cannot stop it 
completely, A 
Enzymes: Te eee eae Yes, in some 
Nucleus: We SSNS 
Virulence: Yes 
| Infection: Localized Systemic | 
Viruses are not beneficial. 
: ; ; ver, articular virus 
Some bacteria are beneficial (e.g. PONOC A pan j > 
; : run may be able to destroy brain 
Benefits: certain bacteria are required in the Minors (see references) 
gut) Viruses can be useful in 
genelic enpineering. 
Invades a hast cell and takes 
over the cell causing it to 
ftenrodüction: Fission- a form of asexual | make copies of the viral 
j ix reproduction DNA/RNA. Destroys the 
host cell releasing new 
viruses, 
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—— ty Pay x "y PL 
Em d i Qmm ! = à Smaller (20 M0 ng, ; 
Larger (1000 = Ne cell wall. Prot 


“| nl ipopoly saccharide presen instead, 


Nize 
| Peptidoulyea 


Cell wall: 


— 


aller than viruses- The two that SCienri. : 
UR 

l. 

iè 


DO a2 tions are : 
$ . just a protein. Prions are prote; 
discovered ure called prions and virais. A pri ien itg more of the isolated = 
sc direct their own duplication. manne MPE i. id 
made cells and somehow direc ust RNA. Scientists have even ISCOV ered th n 
' les dierent in that they are m tS ~ ‘i, 
Viraids are a little different w : 
are responsible for some diseases 
Prion-A disease-causing age 


Smaller than Viruses em 
There are things out there es 


ither bacterial nor fungal nor viral and 


nt that is ne yE hts 
curs normally in a harmlec. a 
f occurs n y Mlese für 


j İN. i «qw tha 
i i a prorem A 
‘netic material. A prion ts Y to 0 rowue agen à 
pi T yan peered shape. the normal prion turns In [t KEM It thes x 
o Jing inks i í Me ke 
Ube tut rus pene ien ni virus with its RNA arranged in a ci 
o Viraid-the smallest. of viruses: a pu oe 
i a protem eo 
chromosome without a p - 
Ecology and Ecosystem 
: E 2 È H " E Y al 
Ecology lationship of plants and animals to their Physica ; 


Fue m 2 

ology, the study of | | "etudes lig he solar esas 

hivlesi ds Lironimient. The physical environment includes light and heal or solar radiaj, 
iMlazical environment. ya t 


- " x, n dioxide. à ; 
moisture, wind, oxygen, carbon d Lind as well as other plants and animals, 


inc anisms of the same iuc 
y i nt includes organisms of . ice Erns > 4 "ckel j 
ens ronment £ man biologist Ernst Heinrich Haeckel in 184%, | 


Fhe term ecology was introduced by the Ge 
derived from the Greek oikos (' household”), s i 
term implies the study of the economy of nature. 


haring the same root word as economics] his. 
2 «hus. 
Modern ecology, in part. began with MN 
PUER) 


Darwin. aoe 
Q: Define ecosystem and describe its components. 


Ecosystem : 
An ecosystem can he detine 
ol nature consisting of community of 


i aterials between them’, 
and exchanging materials betweet ANS à TM ; 
An ecasvstem may be natural (like forest, lake, Ocean etc) òr man-made (such a; 


aquarium, a crop field etc), temporary (like a rainfed pond) or permanent (like a lake, forest c. 
aquatic (such as pond. ocean ete) or terrestrial (like grassland. forest, etc), An Ccosystem mah 
as small asa drop of pond water and as large as an oceane BeOsystems can be recognised assi 


d as ‘a structural and functional unit Of. biospbere or Segno 


regulating and seif - sustaining units. m " 
[he term ecosystem was coined in 1935y Yhe Oxford ecologist Arthur Tanilo ; 


encompass the interactions among biotic and abiolic.components of the environment al à pr 
site. The living and non-living components Wan ecosystem are known as biotic and ah; 
components, respectively. 
Smith (1966) has summarized common characitristics of most of the ecosystems as follows; 
1. The ecosystem is a major structüral/and functional unit of ecology. 
2. The structure of an ecosystem is related to its species diversity in the sense thal comps 
ecosystem have high.species diversity. 
3. The function of ecosystem i$ related to energy flow and material cycles within +. 
outside the systeme 


nutrients in soil. water. and atmosphere, The bilo 
with 


"living beings and the physical environment, both interact. | 


D CSITRELTY 
ee 













SU 


ne 


qhe relative amount of Cncrey neede 


KAI bed A less energy Maintain themselve 
young cosy stems develop and change from Tec. É themselves. 
s through the PR called succession f dyes: 
vsfe `Š f. M L] is 
6. Bach ers Ad use. S oneni PAd, w 
; adaptation to ! environmental Conditions jg the ; . . 
' components ol an ecosystem, ains Which they n s the Mportant feature. of the biotic 
The function of every eeoskstèm involves er might Perish, 
cycle. OSYBEN cycle, cles these Cycles are aim use of cycles, ei. water cycle, nitroven 
ecosystem demands eseltange of ierat “nergy, A continuation Or existence of 
components. vhulrients. to and from the diferem 
pes of Ecosystem 
45 op classify ecoSvsiehis es follows; 
Je cot Natural Ecosystems: These ecosystems 
(at) themselves, without any major interference hy m 
A elassifleatlon hased on their habitat can firther he le: 
[ étrestrial ecosystems: forest, grassland and desert e made; 
Aquatic ecosystems: fresh water COOSYSICIN, Vin ne 
viz. Occan, sea or estuary, 
Artificial Ecosystem; 
(b) These are maintained by man, These are 
croplands, artificial lakes and reservoirs, 
Basic Structure of an Ecosystem: 

very ecosystem has a non-living (abiotic ) 
Abiotic Components: 

Basic inorganic compounds of an Organisin, habitat or an area like carbon dioxid ate 
nitrogen. calcium, phosphorus, etc. that are involved in the material cycles are coll ai s : d 
as abiotic component. T he amount of these inorganic substarices Sree eee de ively ca y 
ecosystem is culled as the standing state or Standing quality of an ecosystem pee te 
Whereas, organic components e.g. proteins, amino acids, carhohydrates and lipids that are 
synthesized by the biotic counterpart of an ecosystem make the biochemical structure of the 
ecosystem. The physical environment, viz. climatic and weather conditions are also included in 
the abiotic structure of the ecosystem, i 
Biotic Components: 

m From the trophic (nutritional) point of view, an ecosystem has autotrophic (scll- 
nourishing) and a heterotrophic (other nourishing) components: 
(a) Autotrophic component (Producers): 

[his component is mainly constituted by the green plants, algae and all photosynthetic 

organisms, Chemosynthetic bacteria, photosynthetic bacteria, algae, grasses, MOSSES. 

shrubs, herbs and trees manufacture food from simple inorganic substances by fixing 

energy and are therefore called as producers, i 
(b) Heterotrophic component (Consumers): 

F he members of this component cannot make their own food. They consume the matter 

built by the producers and ure therefore called as consumers. They may be herbivores. 

carnivores or omnivores, Herbivores are called as primary consumers whereas carnivores 


n Å‘ »j*. 
Iw an €cosvstem depends on its structure. 


lex to more cemples ecosystems, 


hich cannot be exceeded. 


are c of . Poe 
wre capable of operating and Maintaining 


1) 
2) 


^. pond, lake, river and marine ecosystems, 


manipulated by man for different purposes, Cp. 
townships and cities. i 


and living (biotic) components. 
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nsumers. Collectively we can call th 
fn 


* co 
and omnivores are called as secondary 


macro-consumers. 
(c) Decomposers: 
Heterotrophic org 
compounds of de 
substances usable by the ias 
d as micro cons s. 
aped Biotechnology (CSS 2013) | 
microbes, or life processes to produce materials and = 
chnique that uses living organisms, or Niy 
lants or animals, or to develop micronrga d 
$ 


x 


; i breakdow 
i ; bacteria and fungi that n the 
DE absorb some of the products and release „ih 


^ * $i 

producers are called as decomposers or reducers. Coli, t 
Ve} 

4 


Biotechnology is the use of D 
that are useful to mankind. That is to say. duh 
organisms, to make or modify products, mpre p 


i esc r s biotechnology 
for specifie uses can be defined as biot ORCI DETERIUS RENE 
i The United Nations Convention on Biological Diversit d chnology M 


technological application that uses biological systems, living organisms, or derivatives thereat. 
make or modify products or processes for specific usc . 

The field of modern biotechnology Is thought to t | 
when the United States Supreme Court ruled that a genetically ia i h ae could by 
patented in the case of Diamond vs. C hakrabarty. Indian-born is : “ha ra arly, Workin fy 
General Electric, had developed a bacterium, derived from the Pseudomonas genus, capabi af 
breaking down crude oil, which he proposed to use in treating oil spills. NE 

Today, besides healthcare and agriculture, biotechnology has applications im non f 
(industrial) uses of crops and other products (e.g. biodegradable plastics, vegetable oil, biofuel 
and environmental uses. For example, one application of biotechnology is the directed Use gf 
organisms for the manufacture of organic products (examples include beer and milk produci, 
Another example is using naturally present bacteria by the mining industry In. biofeathin 
Biotechnology is also used to recycle, treat waste, cleanup sites contaminated, by industria 
activities (bioremediation), and also to produce biological weapons. | 

In recent years our understanding of biotechnology has accelerated and AS à resul 
biotechnology has come to indicate the application of a much more sophisticated sel of 
techniques and tools, These tools and techniques, taken from biochemistry, immunology, 
microbiology, cell biology and chemistry, are used to address a variety of problems. 

Biotechnology has vast potential for use in Agriculture, Forestry, Horticulture, Medicine, 
Food Industry, Chemical Industry, Pollution Control and Environment. 
(i) Agriculture 

The applications of biotechnology to agriculture are-Vast. The following activities wil 
help to ensure sustain development in agriculture. 
(a) Genetic engineering: 

Crop plants like wheal maize, corn, cotton, ‘potato etc. can be developed endowed wilh 

extra penes for disease and pest resistánce-and high yielding through genetic engincering, 
(b) Hybrid seeds: 

Hybrid seeds can be developed, through biotechnology by union of two differen 

genotypes which is superior tits parents under different agromic conditions. It is ven 

successful in vegetable crops like brinjal, tomato, cucurbita etc. 
(c) Tissue culture: A major thrust area in biotechnological research in Pakistan is tissue culture 

A lot of research haS\gone into plant tissue culture technology in Pakistan over the las! 


have largely begun on June 16 T 
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ccade. with the result that the co 
the technology can be taken from 
Various vegetative plants of agr 
devel oped through micro propagation ae 
fcrt Hz € Biotechnology plays g EN nal 
id) gio micro-organisms have ability to fix atm 
Hence these micro-organisms.are. c 
hest examples are 
; e green aleae: such as 
i) pics E living Bobo. d Atbamapsis, Nostoc and Tal 
y ilum. Au Euehecna ,  \*tohucter, N O'ypothiix ctc. 
Rhodospirillum, PaerPus, Escherichia ete » Mycobacterium, 
(i) Symbiotic Bacteria, like Rhizobium Le 
pio-insecticides and ^ bio-pesticides: Biote 
(e insecticides hy developing pe 
biocomfol agents. 
Rn appi 
iotechnological applications in the 
Mec through RS NA ed Mes of animal husbandry include producti 
une fficient vaccines for infecti Poridoma technology, improving healt ee 
galt and eftic Gre lous diseases, embryo transfer. ani & health by developing 
jralte field of fisheries, biotechnology contributes develapm on cell culture etc 
he: : Y ; Cnt of fee " "e 
eaduction of fish growth hormones by DNA technology, enhance ed of fish and prawn larvae, 
and prawns through gene technologies, incre producti cement of nutritive value of fish 
technologies etc. — EN cton of fisheries through hormone 
Artificial insemination acts asa powerful device to prod 
increased potential. Calves can be produced from fae pe tes uce due type of animal with 
. r . H M / CS 2 «| ` = ASS 
ossible to develop an exact copy of mother animal inuk Chante cattle embryos, Now. it is 
uid from its male counterpart, an Ireland ewe, Dally is devel bae Technology. Without any 
cveloped through cloning recently from 


UNtry today ‘stands 


inside (io laborato 


I 

; a new threshold the point where 
ic 

cultural Morticult 


D R large-scale commercial farms 
Propagation e belo TOPE 
role in devel, ANE somatic embryogenesis 
Ospherie niir Ping biofertilisers,A. numbers of 
alled biofenitie. Ben and enhance the fertility of soil. 
Sets” (bio = living and fertilisers), The 


Closteriainum, 


Burnisoriu 
chnology ha 
SIS and insects re 


m for Legume Plants. 

S a ^» » Â j i 

n reduced the use OF pesticides and 
5islance varieties of crop plants and 


üsing 


her mother. 

(Il) Human Health 
The developments of human insulin through microbes and human vrow : 

ireatment of dwart sin have already been achieved, Researches dn gis oe D 

monoclonal antibodies for cancer and sexually transmitted diseases dia m s qne oF developing 

and detection of tambour metastasis easy bone marrow transplantation : bo fiends bud 

uf interferon's, blood clotting factors and many more^ MesAdology development 


(IV) Food 

ae Ly lias a a industry, biotechnology is mainly applied for increasing nutritive 

neat a Be bay y eservation, enhancement of flavor and protein content and prevention due 
poilag: . Mass cultivation of mushrooms and food algue spiraling are also encouraged 


through biotechnology as they have higher pratein content 
(V) Industry l 


T mon = biomass and biogas for energy to biosensors for environmental 
sestics ie gy plays a crucial role in industry. It is employed in biodegradation of 
ei m s mpanapement of pesticides in environment, treatinient of sewage and 
iil ents, using dene for oil drilling, microbial application for bioleaching, 
gradation of solid waters, sewage treatment etc. 
Production of biogas and liquid fuel like methane, ethane and from agriculture wastes 


www.urdukutabkhanapk.blogspot.com 






y 
eun General Science & Ability 





Ws“ 


Super Gone 






215 
: » ef biotechnolegs | 


. t is Mere, 
, we can Simply say th itg 








M jur zs: b. sch the protein is formed chan, 
through fermentation ih à signifie nd nc ct ficid* Really. bitas, > SL MISC P z changes, This leads to cin 
- 4 Ta = Whe ={ by “rhe : 
bs diy with its entry fo thc ne * ot gax hife 4 déc protect : emer a difterent protein, or an 
d revalutsori to our prewem V, 1 z aent E us ig where the recombinant comity 5 
has righi 4 prea) reverie A ; Engineering ; s, this YN AUEN. Recomhi 71 
Genetic © nist h penelic, or hereditary fa g^ pivce of one DNA, and SAMDI it with an Asp DNA is the general name for 
"n otyants - Ta fey. cae inan NA ic alf X ünothc : : E 
Genete Enyimeenmp. alteration ae five desirable new ones, Cienetig eni a ght? pieant! Recombinant DNN és a Vometimes referred i PN af DNA. Thus, the name 
Climinat Padi sirable characters orte E pon t9 help dispose of industrial wai, 78 eU re gittere nt strands of DNA, scitntints are able ta x us chimera” By combining two 
‘ - i 2 roductitr. SOROR "TA ' 0 i C i ire : vreale a ne : y 
tees (o mergani pli and anneal food p ni, and produce vaccines and ether Uschi, ey c E recombinant Mp In NEA combining the DNA of tw eec, rand OF DNA. The mist 
diapers diwein aprove medal “As = the selective breeding of plant, and e". go. Recombinant DN/& made? 0 different organisms. 
RE PET isst techniques ers sink Of species), arm im pow nation 
fncluded in penche enyem en different 3172 Comb, rant arm n ife tfansfirmation i 
hybridization {reproduction betwee » ic [n [he first step m. HMA is to Select a picce of DNA 
) : a: ugar r step fs, Fo c UA NA to be inserted into a vec 
devixytihonucles acid (DNA) SENA SIE [hc second NS d s DES Piece of DNA with a ewe Pega era dq 
dy j > c vector with DNA Ligas enzyme and then eate the 
Kecemmbiunatbie DNA tic engineering has heen backbone ps inscri disc: Pede uh xm LE Yme and then [ipate the 
D "cades, pene f ic ; : insert c $ 3 sercetadie marker whi s 
In recent decades. F nas pene splicing. which | hc nather which allows for sdestificum k 
revatunonized hy à teclinique known E d afria to form lecules- ilication of recombinant 
; ; } metie materi me rubio rker is often used s 
Fade wu wi odoccuy aer ger acer ao A anubiotic marker Is often used abt east 
TETTE use ie dien nuit of segments af the molecule Ana V ike Het uh ia [o à host cell without a vector dics when exposed to i 
ics Heli mia e penes of an organism are enaiganidte se : © vector will live because itis resist xs 
DNA. In pene splicing, one or met à Sete nEn [hie vector is inserted into a host cell, in a process called transformat: sistant. 
mtorlaced te a second DRAMINI yenetic material O j gecample af e possible host cell is E. Cali Tear 
: : ; . . ye © ` 
. ww DNA inta its own E WT The host cells must be specially prepare 
incorporates the ne se penes direct an organism + [he host specially Prepared to take up the foreien DN 
recombined DNA. results specific E f eins such as Selectable markers can be for antibiotic resist Niere. 
characuristiés through: the formation o is puto Pie aracteristie which can distinguish transformed hosts f ance. color changes. or any other 
enzymes and hormones. Proteins perform. vita unctton gha MS from untransformed hosts. 


of the chemical reactions thal 


caumple, enzymes initiate mamy um 
: i nd hormones regulate various 


the Place within a0 erp, d : es 
iidem m it^ DAS metabolism, and reproduction. te 
introduction of new penes Into an organism essentially alters 
the characteristics of the organinin by changing Hs protein 
makeup 

Process of Recombinant DNA Technology 
rDNA sands for recombinant DNA. 

DNA ts the keeper of the all the information necded lo 
recreate un organism. All DNA is ninde up of a base consisting 
of supar. phosphite and onc nilrogen hasc. There are Aur 
nitrogen bases 
Adcime (A) 

s Jhyminc (T) 
e Guanine (Ci) 
e Closinc (C) 


The nitrogen bases are found ipspiics; with A & T and G & C paired together Ik 
sequence of the nitrogen bases cun bewrrafiged in an infinite ways, and their structure is kaowna 


Ihe famous "double helix" which shown in the image below. 








pifferent veenis have different properties to make them suit 
ar anie ny ingles = mmetrical cloning sites, size, 
applications of Genctic Engineering 

There is no denying the marvels of genetic research. Many things that men only dreamed 
af have not become: a Y with more in the fist. As more kaoat B ied a 
gie R iM RUE the lota] number of areas where they can pha leme n : id 
d Mex i ds various areas where their usage has been beneficial are: xau ed aine 
Applications in Medicines: i 


able to different applications. 
and high copy number. 


A majority of the findings of genetic research have proved to be of great significance to 
the medical world. With dilferent kinds of vaccines, antibodies and vitamins dece d 1 MU 
available in the market, many diseases are now under control and can be treated JD. 
eun. be injected into the bodies of the patient, Chemotherapy and Radiology whieh are vers 
prominently used in cases of terminal diseases, are a gift ‘of nothing but genetic research 
Ireatment of heredity diseases too is possible by manipulating the genes in the human bak 
before birth. What could be better than having a baby devoid of any problems but with all w anted 
wails? 

Applications in Industries: 


Synthetically produced items are now available in the markets which are used as raw. 
materials by the industrialists. Commercially viable items can also be produced by using the ` 
biological procedures like fermentation (in bakeries). Genetic Research has been able to icll 


lhe sugar used in DNA is déoxyribose, The four nitrogen bases are the same fora 
organisms, The sequence andnumber of buses is what creates diversity. DNA does not aclu 
make (he organism, it only makes proteins, The DNA is transcribed into mRNA and mRNA» 
translated into protein Qand (Pie protein then forms the organism, By changing the DNA sequere 


exactly what percentage and what quantities of items should be used for opumum results making 
everything caleulated and risk free. 
Applications in Agriculture 

Artificially synthesized fruits and vegetables is just one of the many aspects. Fertilizers 


- 
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growtlt of crops at the same (ime killing 

if added nutrients are added to the Soil, the : YN, 
( whieh are very beneficial, The soil does “ike 
agricullure process to be varrieg kre 
ied out ta make plants Which i eur i 


; ; r 
and bio synthesizers which help in gn | 
bacteria hive helped the agriculture aes 5 
of better quality and of higher quantity. 


a low for the 
i "(11 y > prons which al í 
its potential to prow more eror v being cà 


through the year, Added cdm eus once. Emphasis is also paid on discover," Xi 
phe ne ) OW g 
dependent and would only be neci L Pla 
. S w HN, 1 
which do not require high amounts af water 

Applications for Humans: "d ` ing children with o 
dd Scientists are pondering over me possibility ih m d uy witt p the desir 
iis cesses in clening This could do away with a majority of dis " 
: ` z My 


traits are possible after the successes le RM Ni icocy eon UE . 
and no vaccination. would be required. BET d cannot reproduce m Ueülcd Vig 
additions being done to their genetic structure, [hc í a's concept b LS {0 me Ig 
J ; < * X "u^ 5 t * "£v 
complications have alse seen positive results with surrogate paret p! ecoming availabe 
Applications for Environment: 


Organisms have been known To help in the bio degradation of waste materials, Howe, 


H * ’ `, j » bi ad i ' 
: ; ex J cannot be degraded by them. To help such o è 
there are some materials like plastics which ca verbs ee E cel eve si | ch ia 
genetic research has produced modified mero quio bg ue nd s ciui 
M : v» olicie «to the speedy process. 5 situittions o. 
daing this but are also more eflicient duc à: is id inh ns whi 
may cause severe damage to the planet caith like oil spills. 


Sanc " ' 2 ^» Piu ? * « 
Public reaction to the use of recombinant DNA in genetic engineering has been TA 
| of genetically altered organisms hits BENCH eo 


The production of medicines through the use "i 4; 
welcomed, However, critics of recombinant DNA fear that the pathogenic, or disease-producis | 


organisms used in some recombinant DNA experiments might develop extremely Jin Retin 
forms that could cause worldwide epidemies: E aS, 
Animal rights groups have argued that the production of transgenic animals I harmful y 
other animals. Genetically engineered fish raise problems if they interbreed With other fish thay 
have not been genetically altered. Some experts: (car that this process "May change the 
characteristics of wild fish in unpredictable and possibly undesirable Ways A related concern ig 
that engineered fish may compete with wild fish for food and replace wild Wish in some arcas, 
Difference benveen Biotechnology and Genetic Technology 
è been using biotechnology for millennia, This technology is based on the us 
which e.g. ferment the sugar in barley To alcohol during beer producti 
Other examples of everyday products that undergo biotechnological processing am choy, 
vogurt, vinegar, wine, yeast, and sourdough, Without/kaowledge of the exact backgrounds, ow 
ancestors used these methods to discover and improve u ránge of applications that made their life 
casier. Genetic engineering is a modern subspecinlty of biotechnology. It is concerned with the 
targeted modification of the genetic material of badteria or plants, for example to stimulate thea 
to biosynthesize desired products, Today genetic engineering is primarily used in the feld ul 
medicine, but is also applied in industy-and/ügriculture. 
Genetic Engineering Examples *. 

* Cloning - One of the most contróversial uses of genetic engineering has been cloning, o 
producing a penetically^idgntical copy of an organism. While the ethics of cloning ar 
hotly debated, the first ever sheep (named Dolly) was cloned in 1996 by scientists. 

*  Glow-in-the-dark cats It sounds strange, but in 2007, scientists in South Korea alten 


People hav 
of microorganisms, 


"s 


q AUPE 
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the DNA of n kitty so that its für wou gioii 
ir, making the world’s first glowing emf / ud 
pesticide-resisiant rapeseed planti Pn 
pes of vegetable oil. Genetic Éngihecrin ss IS a flowering plant used to make certain 
certain IN pes of pesticides, solis When ees allowed these plants to be tesistant te 
will remain unscathed, € Helds are (ated to remove pests, the plants 
plants that fight polluta, - Popl; 
washington can absorb paluted wa 
relensed back mo 4he air, The plan 
olus tham régula poplars. 
Golden rice - Genetic modification is 
golden rice Which contains beta-carotene the 
orange. The result ts that people without netes: * Very 
o vileumim A when the rice is Consumed. Sree 
Faster-prowing trees ~ Demand for ww 
average. Genetic engineering has produe 
grow more quickly and strongly, and cre 
modified. 
Bigger longer-lasting tomatoes - When tomatoes 
be made bigger and more robust. These wah 
remain fresh for longer, can be shipped farthe 
harvested all at the same time rather than lurve 
The banana vaccine - Bananas were deve 
vaccine against diseases such as cholera 
people who eat them develop discasc- 
disease. 


h 
€ dark, and then cloned other cats from 


V tees develiy 
ler through the 
IS Wen: 


ped by Scientists at the University of 
many vi: bis clean it before the w ater is 

S more eflieient üt cleamny cenam 
often used to make "healthüer" Risids UT da 
same vitamin that mithes camots 
y vitamins will get a healthy dose 


can he met by trees that grow faster than 
a ey that gan ward off biological attacks, 
Me ‘ , b 

€ Beler wood than trees that ane not genetalls 


are. penetieally engineered, thes can 
engineered to produce tomatoes hnt ea 
f from where they are grown, and can be 
Sting only parts ofa Field at each harvest, 

laped through kenete Mod cations that olfer 
amd hepatitis. Just like with a needle vaccine, 
combating antibodies that make them immune to a 
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Human Physiology 
ret described. some key physi 
: 47 Rurct lirst deseri PSP PA MSlolop; 
Abu Bokar ON it was another Muslim scientisy pi 
body. Subseque 777 c anysiology. Later in the (Ahe 


3 S en 
aner on humal | z ; tur, 
rane xe a paper * vod circulation, a? 
name of Al dosis ho SEES es about the human hl : thus Stanin, 
the anatomist Hinn fares 


M ilolouv. Another TOI TA E 
be known &s experimental physic p UA n s vnen fitur 
~ ~ > t = ? ; : 2 
the Field later pen g d of phy sielogs is Herman Boerhlicavc s often calle ui 
in the history of the fered € À £ 


father of physialugy. 


In the Sth century. AD. 
characteristics of. human 


the 


studs of various functions of the human bind - 
hanical or biochemical in nature. The study des il 
h of the basis for studyin EA 


TO L hun, 
of the basic sciences in the hui" 
ical 


is the scientific 
ld be mee 
as provided mue 
physiology Is one 


Human physiology 
normal state. These functions cot 
physiology and related experiments h 
physialogy. Along with anatomy, human 


i > medi ral care. 
+ ae d ' ouehout the medie A : > NA l 
Field with i> application throug health, ihe physiological variables such as blo ie 
To mantan normal human ü * Fra xd p ; 


Cc. t f 


con | ©. One org 
ed homeostasis. Which means the mainten t 


inci i iolaws is call | Mer 
rincipal concepts in human physiology ne oni actos ul 
JM epus CAN environment despite changes In the external envir ent, In fact, the RI 


l'unetion of many human organ Systems is to maintain this M geen Wins the Renal oy 
kidney system works to maintain normal water levels and dide qose ut wi the bad, vi 
urination and elimination el various waste products. Similarly. is J | : a ALOTY, Systems, 
io maintain a constant and adequate supply of oxygen and nutrients lo various organs ase 
removal of waste products 
Human Physiology: Major Systems 
Following ure the major system af the human body 

© Circulatory System 

«= Respiratory System 

a Digestive System 

a Renal System 

= [mmunac System 

= Nervous System 

a Musculoskeletal System 

a Reproductive System 


lla 


Circulatory-System 

The circulatory system is made up of thes essels and the muscles that help and control th 
flow of the blood around the body. This process is called circulation, The main parts of thy 
system are the heart, arteries. capillaries apd cies. 

As blood begins to circulate/ileates the heart from the left ventricle and goes into the 
aorta. The aorta is the largest artery id the body. The blood leaving the aorta is lull of oxygen 
I his is important for the cells in tbe brdin and the body to do their work. The oxy gen rich blow 
travels throughout the body in ifSsystem of arteries into the smallest arterioles. 

On its way back tothe heart, the blood travels through a system of veins. As it readhe 
the lungs, the carbon dioxide (3 waste product) is rempyed from the blood and replace with In 
oxygen that we have inhaled through the lungs, 










» ant t Ability 
S zs D - 


ight atrium of the | "AM pumps blood through 
ters the rig ve hear vugh the body, Oxy pen- 
n ^" MO eins Called the inf uw) 
ax" ve í 


ai y art d 
(^ f mat ^ yy ] : e - 
mom . oxygen-rich (oxygenated)/ blood i, Tes With oxygen (und loses carbon 


; v à [ ( 
ihe Po aorta and to the restat the body. This cy € left ventricle, then the blood is pumped 
M 4 5 ‘ f 


3 i zle i . uU a 
wit | llons (7,600 Liter Cle ts then repeated, Eve : 
ihe $^ about 2.000 ga ( PS) of blood, beating about 100,000 times. TOEMPY ONES Reet 


Pulmonary Artery 


Aight Pulmonary - 
e —- 


Aorta 
Left Pulmonary 





Artery 
Superior v ite 
Vena ‘ ] m ICM 
Cava \ S Á X À 7 Moins 
Aight x / e» QN T 
Atrium » iu PRIM 


Left 
Vantrície 


Interior —Hi J N | 
Vona Cava J l 


Tricuspid 
Vaive 
Right 
Ventricle Aortic Semilunar 
Valve 


How the Heart Works 
The human heart has four chambers. The two upper chambers are called the atria, The 
wo lower chambers are called the ventricles. The atria receive blood retuming to the heart and 
hen push it downward to the ventricles. The vent ricles, which are larger and stronger, give 
departing blood a push outward towards its destination i 
The heart is in fact two pumps. The right side receives de-oxygenated blood from the 
hxly and pumps blood to the lungs to pick up oxygen. The much’ stronger left ventricle takes 
mygenated blood coming back from the lungs and circulates it to the rest of the body. 
Bloud flows through the body in an endless, figure eight loop. i 

* The right ventricle pumps blood to the lungs so it can get oxygen. 
Blood returning from the lungs arrives in the left atrium, which pushes if downward to 
the left ventricle 
The left ventricle pumps blood out to rest of the body, taking the oxygen out where it will 
be used by muscles and other tissues to do their work 
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s of the body arrives in the right atrium, Fro 
ther trip through the lungs So Il can get More Mere 
6 | 


* Blood returning from various part 
Se 


goes to the right ventricle for ano 
and the cycle continues. 
Blood circulates in two loops as it flows thri 
Your heart has four chambers: 
1. The right atrium: Receives ¥ 
2. The right ventricle: Pumps vc 
3. The left atrium; Receives oNyg 
4. The left ventricle; Pumps blood out ! 
Normally, the right side pumps blood only to 
rest of the body. For that reason, The left side needs 
four times as much pressure on the left side 
Valves control the direction of blood from the atrium to the ventricle, and from | 
ventricles into the main arteries. ; : hy 
Heart defects like Atrial Septal Defect (ASD), Ventricular Septal Defect (VSD), orp 
Ductus Arteriosus (PDA) allow blood to 
escape from the left (o the right side through 
an abnormal hole or passageway. Doctors 
call this a "left to right shunt". The exception 
is Patent Foramen Ovale (PFO): which is a 


right to left shunt. 
The heart is made of strong muscle, 


called myocardium, and sits in a sac of 
fibrous tissue -the pericardium. The heari's i 
inner surface, which is in contact with the 

blood being pumped, is called the 
endocardium 


Coronary Arteries 
The coronary arteries supply blood 


to the heart. They arise just distal to the i 
aortic valve in the Sinuses of Valsulva and 
traverse the heart's outer surface 

The right coronary artery supplving 
the right side of the heart contains only one 
major branch, while left coronary artery 
contains two branches, the left anterior 
descending branch (LAD) and the circumflex 
branch. Smaller branches from the major 


branches penetrate the myocardium. Aboüt 4 
-5% of the total circulating blood flows through the coronary arteries 


Blood Circulation l 
Blood returning from a.trip around the body has given up most of its oxygen and picks 


up carbon dioxide in the body"s tissues. This oxygen-poor blood feeds into two large veins. ^ 
superior vena cava and inferionvena cava, which empty into the right atrium of the heart. 
The right atriugh conducts blood to the right ventricle, and the right ventricle punt 


»ugh the heurt. 


enous blood from the body 
nous blood to the lungs for oxygen 


cnated blood from the lungs 

o the body through the arteries 

the lungs. The lef side pumps bloog 

to pump harder. generally, there's he 
Tey), 


Wen 


Blue B'ood 





R. Ventricie L. Ventrkle 





Mort Punt) Cemas) 





{ Seplum 
(Wa) 





Red Mood 
Aoita 


Bloc Biood 


Pulmonary Artery 
Normal Blood Circulation 
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sano the pulmonary artery, The pulmonary 
god | a fresh supply of oxygen and elimina Aer carries the 
.s UP the heart through the pulmonary xe Mr arhan diox 
ium into the left ventricle, fom > ile 
"ere 


d oed to the lungs, where it 
h empty inlo v blood, now oxygen-rich, 
J Mo the left atrium, Blood passes 


mu 

it : [cfi alr K 
ttis pumpe 

Ped out of the heart into the aorta, 


am or largest artery. Smaller arteries tha branch 
ihe T the body. d | OM the aorta distribute blood to variou 
„ris ‘he arterics, veins, an capil üvics € à : 
p 1 gm are divided into two systems of circul 
Imc : . i : ; 8 OF circulation: systemic 
jd P he systemic circulation earries oxyp ood 
$ ^YECnated blood 
except the lungsyatid returns de from the he; , : 
body €x* ide. Wak ' Is deoxygenated blood ¢ d. all the tissues in the 
carbon diox! c, hack the heart, ‘Od carrying waste products, such as 
nary.circulation carri . i 2 
The pulmonar) carries this s 
" : 8 spent bl 
- the blood- releases its ci TARDA ood from the he; 
dut sto the heart b < carbon dioxide and absorbs o g ae fn ife Ferrar, Ny ie 
end aibry syst aie transferring to the systemi Pon AD eared oon 
‘he circul stem plavs an i y ie IC Circulation, 

TOM muscles Mese. lia ues row jn regulating er tempe à : 
exerci ss psorbs much of this heat and Lees blood supplying. the musel E ug 
nutrient qm loge sentis : i iin; il away to other parts of th bod n etn ae 

; S: SK > , > b e body “thy Set ye 
gov x vents, these blood ves ies URBE 30 disperse excess heat outward hr dus Sony pets 
wld environ . hes SS€1S constrict te retain heat ard through the skin. (n 
gardiac Cycle 


A healthy heart makes a “/uh-dub” sound with each he 
E guot One seers heartbeat makes up a cardiac iss 
ihe first P hase, the ventricles contract (this jy culled the y 
pulmona 
systole, 
anoventricular . 
yalves close, creating 
ihe — first ("lub") 


at, Here is what happens to make 
which consists of two phases, In 
ystemic circulati e : 

ry and s) ulation. To prevent the flow Of blood back ps ids He 
n ack wards into the atria during 









sound. ; 
When the 
ventricles finish 
contracting, the aortic 
and pulmonic valves 
dose to — prevent 
bood from flowing 
back into the 
vwntticles. This is SER BRL eC I 
what creates the 02 03 4 
sxond sound (the i 
dub") Then the 
rem icles relax (this is called diastole) and fill with blood from the atria, which makes up the 
xcond phase of the cardiac cycle. idus 
TE mone electrical system in the heart causes il to beat in its regular rhythm. Ihe 
or node, a small area of tissue in the wall of the right atrium, sends out an clectrical 


t 
p 


‘ t A 
oa eek we E 


Pressure (mm Hg) 
C$ 3 


A b'e $t E eR 


-4 d os 
"AP eaa 





venal t ai i : À 
| gnal lo start the contracting of the heart muscle. These electrical impulses cause the atria to 
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. antricular or AV node, which a 
. the atriov entricu j ets as 
contract first; they then travel down m right and left venm; oN 
relay station From here the electrical signa! caesar h heng ii ventricles, ac 
J " e or ate X! 
them to contract and force blood out into the maj the heart contract lo squeez ^ 
A lubb happens when the upper chambers c d hambe RE lo, 
downwurd inta (he ventricles. A duhh happens when the lower chambers contract, xl 
c force (pressure) exerted by blood against the arteria 
Mal 


Blood Pressure 
hich consists of heart muscle contraction (systole) angst 
hn. 


Blood pressure represents th 
two pressure measurements, Occurs ag b. 
h i 


during a cardiac cycle (heart beat) w 
muscle relaxation (diastole). he high rof ihe 
systolic re, the highe 
Systolic blood pressu E Heart muscles then relax allowing the 
nts the diastolic blood pressure 


muscles contract pumping blood into the aorta. 
n 110 and 140 mm H 


re reached represe 



















refill with blood and the lowest pressure © kB 
Normal systalic blood pressure in an adult varies betwee es 
diastolic pressure varies between 60 and 90 mm Hg. (Note: "mm Hg" means millimeter, 
mercury) i 
Classification of blood pressure cvels dU Ege em eel 
e rua uer  — | Disstolic(mm H Classification 
-Syolieumm Mg) xis tolicimm ** Normal — MÀ 
130-139 85-89 Migh Normal 
5g 90-99. ‘Hypertension (stage 1) —* 
i Moderate I lypertension (stage à A 


Severe H 


ertension (stage 9j. 





140-159 — 90-99 __ 

"160-179 100-109 

»180 | »110 
Ref: NICE clinical guideline 

What is Hear Beat/ Pulse? 

A heartbeat has two parts. They are sometimes called lubb and dubl» because’ those a, 

a doctor hears. A lubb happens when the upper chambers of the heart contrary 

into the ventricles. A dubb happens whén the lower chamber, 

Every time the lower chambers of the heart contract, the blood ïn the left ventricle rush 

[t quickly speeds away from the heart causing the aorta to expand as i 

hes into the firstartery that branches off from th 


upward into the aorta. 
passes. As the blood races along, sorne of it pus 
aorta. Some of the blood enters the next artery. The blood. from each contraction of the her 
produces a bulge in the artery. We call that bulge a pulse. One pulse equals one heartbeal. 
What is Heart Rate? 

Heart rate is determined by the number of heartbeats per unit of time, typically express! 
as beats per minute (BPM), it can vary with as the body's need for oxygen changes, such ai 

heün rate ranges from 60-100 bpm. Bradycardu 


during exercise or sleep. The normal human 
refers to a slow hean rate, defined as below\60 bpm. Tachycardia refers to a fast heart ni 


defined as above 100 bpm. When the heart rate is not regular in a regular pattern, this is refero 
to as an arrhythmia, These abnormalities oftean rate sometimes, but not always, indicate discae 
Standard heart rate is 72 beats per minute. If you count 12 beats in the span of 10 seconds 
multiply 12 x 6 = 72. This means your Heart Rate or pulse, is 72 (or 72 beats per minute). 


the sounds that 
squeeze the blood downward 


contract. 


Heart Facts 
o Ina healthy, resting adult; the heart beats 60 to 100 times per minute. This amounts? 


104,000 beats in 24 hours. or about 2.5 billion beats in an average lifetime of 70 years. 
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art recirculates the 5 to 6 fitres OC bi 


normal he : , 
ver 7,000 litres pumped cach day. ORAN ihe body every 1-% minutes, This 


puring strenuous activity, a healthy hear must 
"mus 
pump four to scven times its normal 


2? ^ qutput 
ital fluid found i Iura Blood 
plood. Vi : (f, humans and oth -mafu 
Paus piver OF Ue, NOE i 1$ pumped from the heart thro e AR Sometimes referred 
f bout 5.to 6 liters (1 
An adult has 3 ters (1 to 2 gal) of blood, which i 
wei ht. aa a children have comparably Hea is roughly 7 to 8 percent of 
to their smaller size. er volumes of blood, roughly 
rcent of th i 
see p | | ds E d S Sap g oe dd liquid known as plasma. The rest of the 
e «elis (leukocytes), and platelets (thrombocytes), cells (also known as erythrocytes), white 
plore” aman Blood consists of about 22 percent solids and 78 percent wat 
Human blood We ruture is 38 degrees C or 1004 degrees F, It is ies lightly hi 
than the yin e body temperature of 37 degrees C or 98.6 deurces f slightly higher 
KJ Blood des ape , bri AS, making it slightly basic (less than 7 is considered acidic) 
Blood in the arteries Is a brighter red than blood in the veins because of the higher levels 


, of oxygen found in the arteries. 
An artificial substitute for human blood has not been found 


tion of Blood 
ree main functions: transport, protection and regulation 


iota! 


jonate 


s 
func 
flood has th 
Transport 
Blood transpo 

o Gases, 

body 

o Nutrients from the digestive tract and storage siles to the rest of the body 

o Waste products to be detoxified or removed by the liver and kidneys 

o Mormones from the glands in which they are produced to their target cells 

o Heat to the skin so as to help regulate body temperature 


rts the following substances 
namely oxygen (O») and carbon dioxide (CO;), between the lungs and rest of the 


Protection 

Blood has several roles in inflammation 
o Leukocytes, or white blood cells, destroy invading microorganisms and cancer cells 
o Antibodies and other proteins destroy pathogenic substances 


o Platelet factors initiate blood clotting and help minimise blood loss 


Regulation 


Blood helps regulate: 
o pH by interacting with acids and bases 


o Water balance by transferring water to and from tissues 


Blood Cells 
Blood is classified as a connective tissue and consists of two main components: 


1. Plasma, which is a clear extracellular fluid 
2. Formed elements, which are made up of the blood cells and platelets 


EJ“ 
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sane they are enclosed in a plasma 
The formed elements are so named Rid are cells except for the dy rie 
have a definite structure and shape. All formed € deley, « t. 
tiny fragments of bone marrow cells. 
Formed clements are: 
o Erythrocytes, also know 
o Leukocytes. also known a 
o Platelets 
Red blood cells (RBCs), 
Red blood cells (RBCs). also 


EC 


xl cells (RBCS) 
iy (WBC) 


nas red bloc 
s witile blood c 


known as erythrocytes, have two main functions: 


o To pick up oxygen from the lungs and deliver It to aer jin 
o To pick up carbon dioxide from other tissues and unload iL in the lungs 


+ 45 percent of the blood volume, Their prim 
: -ells make up almost 45 percent à 
Red blood ce p very cell in the body. Red blood cells are d. 


is ` foe 

is 10 carry oxygen from the lungs. bb; hs 
predominantly of a protein and iron compound. called hemoglobin that captures | Mi 
molecules as the blood moves through Un 
^ ^ ^ re e 
through body tissues, hemoglobin then ! | UE | Y 
pi fatte k ith hemoglobin that they lack many components, including a ty 
blood cells are so packed wit E B a Mile, 
found in other cells, 

White blood cells (WBCs) "a 
They are also called leucocytes White 
but their small number belies their immense t 
immune system—the primary defense mechanism ag 


blood cells only make up about | percent of bj 
importance. They play a vital role in the 
ainst invading bacteria, viruses, fungi > 
parasites. ; : : ' 
White blood cells also produce antibodies, which are released into the Circulating blo. 
to target and attach to foreign organisms. After attachment, the antibody may. Teula " 
organism. or it may elicit help from other immune system cells to destroy the freien substan, 
During leukamia, a cancer of blood, the number of WBCs increases abnormallyat the cost OT the 
number of RBCs usually resulting in death, They are of five distinct typés whose fife Span vaig 
from 12 hours to 300 days. 
The leucocytes are basically of two types: 
o Granular leucocytes 
o Agranular leucocytes 
Granulocytes Granular leucocytes 
The leucocytes have granular cytoplasm. They are of three types/based on the stains they take: 
o Neutrophils 
o Eosinophils 
o Basophils 
Neutrophils 
Neutrophils contain neutral-staining @ranules. The nucleus is 2 to 7 lobed. They numb: 
3000 to 6000 per cubic mm. Their lifeSpaneis 42 hours to 3 days. Their function is phagocytoss 
of bacteria. z 
Eosinophil's 
Eosinophils contain geanuleshat take acidic stains like eosin. The nucleus is 2w) | 
lobed. They number 100 to 400 per cubic mm. Their life span is 3 to 5 days. Their function s 
thought to be anti-allergic properties, 


lungs, giving blood its red color, As bloog s | 
ases the oxygen to cells throughout the body o | 
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ils “te contain granules that t : t 
gest asoPi per a mm. Their ifs sna v The nucleus is variously lobed. They 
$ t0 ^7] WALT [8 months. They : WE 
abe 2° ectiVe tissue. They develop into mast cells 
gon ytes Agranular leucocytes 
Pn is devoid of granules. Thesrareof n 
"^ J) s D j 
jhe oyt P mphoc) tes 
M onocytes 
res 
hot? 
[y pey a 


ql 


nu s 
Je ? ypes hased on their origin: 


re produced inthe lymph system. The 
is baSophilic. They ar i 

vtoplasm 15 basop RÀ, cy are more in n 

all The cd (100 - 200:days. Their functions are pha 


'r nucleus is large and oceupies most of the 
umber in children than in adults. They have 


ite span Bocytosis and antibody-production. 
$ tes : 
nocy wuced in the bone 
Mo "hey arc pr marrow. They have a large kidney-shaped nucleus. The 


„m is more than In lymphocytes. They number 100 to 700 per cubic mm. They function as 


opla ophages feeding on damaged tissues. 

issue ub E > | i " ; : 

U^ ThÉ RoC R be a aepo a of antibodies that either neutralise, kill or 
ad the germs. iced to produce antibodies with the help of vaccinations 

MM paring the body for an attack. P Soi avens 

ht 

nytelets ' : 

n The smallest cells in the blood are the platelets, which are designed for a single 


se—to begin the process of Coagulation, or forming a clot, whenever a blood vessel is 
soon as an artery or vein is injured, the platelets in the area of the injury begin to 
clump together and stick to the edges of the cut. They also release messengers into the blood that 
erform a Variety of functions: constricting the blood vessels to reduce bleeding. attracting morc 
latelets tO the arca to enlarge the platelet plug, and initiating the work of plasma-based clotting 
faclors, such as fibrinogen. Through a complex mechanism involving many steps and many 
clotting factors, the plasma pr atem fibrinogen is transformed into long, sticky threads of fibrin. 
Together, the platelets and the fibrin create an intertwined meshwork that forms a stable clot. This 
self. scaling aspect of the blood is crucial to survival, 
Difference berween 

WBC (or White Blood Corpuscles) Leukocytes am! RBC (Red Blood Corpuscles) Erythrocytes 
3 RBCs WBCs MEO MET 
RBCs are bi-concave disc shaped, | WBCs are irregular in shape, but 
and have no nucleus, size is roughly | have a nucleus and an outer bulTer 


approximately 6-8 um coal, 


120 days. Few days but can live several 
days to yrs in healthy body. " 
There are various types of WBCs 
with distinct functions in the 
blood: neutrophils. T 
lymphocytes, B lymphocytes 
(plasma cell) monocytes 
(mucrophage), eosinophils, 
basophils. 


Circulatory system: | Cardiovascular system Cardiovascular and lymphatic | 


Physical features: 












Life span: 





There is only one type of RBCs 
found in the blood. 
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systems. 
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4000 - 11000 Per cubic mm > 


Total count RBC | males 4.6 million - 
700:1 WRC: cubic. mm females 
million per cubic mm. — —— aa 
Supplies Oxygen T? different parts o 
the body and carries carbon dioxide 
and other waste produc. 
“Makes up 36-50% of our blood 
depending Qn SCR, height & weight 
“Hemoglobin 


4.2 million-5.4 
Producing ant bodies 15 — 
immunity — against infe. 
Some are phagocytic Stiga, 
Close to 1% of the blogg ~ 


I 
Functions: — 
Présence in blood: * 
Antibodies with Amie 


Components cell markers N 
— p m n re Pea iios ? SR Pea] eae rm 
^7 nevtuced in rec arrow. Produced in lymph Sd err 
Production: Produced in red bonc m SE ymph Nodes, Spie 


[ l'Thev move in blood 
Movement: [hey move In c 
i squeezing through | move to the injury site, C, 
J2 and nutrients to | of diapedesis-squeeze Dable 
cells of blood vessel wall 


eventually 
betye 
circulation, 


capillaries giving C 
body cells. 





t 
5 ei 
“Have different kinds oF qo 
a 
Whey 


= : | vessels | They leave the blood vesseiy =~ 
Nuclei: Biconcave disc and don' change shape 
multiplied 
Production of Blood Cells EA 
Blood is produced in the bone marrow, a tissue in the central cavity inside almost ys 
the bones in the body, In infants, the marrow in most of the bones ts actively involved in bly 
cell formation. By later adult life. active blood cell formation gradually ceases in thé bonc: at 
arms and legs and concentrates in the skull, spine, ribs, and pelvis. l ; 
Red blood cells. white blood cells, and platelets grow from a single précursor cell, bri 
as a hematopoietic stem cell. Remarkably, 
cells can, in four weeks. multiply into 30 trillion red bloo 
1.2 trillion platelets—enough to replace every blood cell in the body, | 
Red blood cells have the longest average life span of any. of the cellular elements y 
blood. A red blood cell lives 100 to 120 days after being released. from the marrow into the bloj 


The majority of white blood cells have a relatively short/fife span. They may survive oy, 
18 to 36 hours after being relcased from the marrow. 


Blood Types 

Blood typing is important for many medical reasons. If a person loses a lot of blood, tha 
person may need a blood transfusion to replace some of the lost red blood cells. Since everym: 
makes antibodies against substances that arc feige (not of their own body), transfused bk 
must be matched so as not to contain these substances. Here the Rh factor docs not come ino 


play. 


lood cells, 30 bilfiom white'blood cells and 


For example, a person whods bladdtype A positive will not make antibodies against t 
A or Rh markers. But they will make antibodies against the B marker, which is not on thy 
person's own red blood cells. If blóod containing the B marker (from types B positive, B negati 
AB positive, or AB negative)^is transfused into this person, then the transfused red blood cel 
will be rapidly destroyed bythe patient's antibodies. In this case, the transfusion will do! 
patient no good and may'tven result in serious harm. 


experiments have suggested that as few as |9 sim f 
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There are several types of red blo 


Ipod type is determined by the occurrence 
or rs or antigens, on the surface of the red blood 


Od cells 
and c 
hc eee red blood cells of just one 
h su . d 
| lances, known as recognition 


ake j I} 
qur pe blood has just marker A on ils red 
"n é blood 
if neither vu B markers are present; the Ves While type B has only marker B 
present. the k ^ oR ay 'S type O. If both the A and B markers 
are rr marker, the Rh antige 
4 Anothe THOMANN ARDT tdi known as the Rh factor), i 
gard lcss ositive, and'if itis a markers. If the Rh m ker j Re ee Men 
LP" po: , ‘IMs absent, the blood is Rh neptis ris present, the blood is said 
Ive, 


NH The most common blood type is A positiv 


an Rh marker. More.than 20 additional x C. This mean 


s that the blood has an A parker 
pes have been discovered. 


kewisewthe type AB is called 
P nd OPES of blood. Remember that the Rh 
rhe discovery of the ABO blood group, over 10 
if) blood had been assumed to be the same 
imnsfusions were not gae 
00 om TA 

Antigen on Red | Antibody LAU oity Chart 
Serum 


Anti-A /Anti-B 


0 c N U 
y ES ago, caused great excitement. ntil then 
e à ; ‘ 
ind he often tragic consequences of blood 



















— . 


ssn T — 
Blood Disorders A/BIO AB 


Blood disorders can affect any of the three main components of blood: 

o Red blood cells, which carry oxygen to the body's tissues | 

o White blood cells, which fight infections a 

o Platelets, which help blood to clot 

Blood disorders can also affect the liquid portion of blood, called plasma 

Blood Disorders Affecting Red Blood Cells | dp 

Blood disorders that affect red blood cells include: 

Anemia: People with anemia have a low number of red blood cells. Mild anemia often causes no 
symptoms. More severe anemia can cause fatigue, pale skin, and shortness of breath with 
exertion. 

[S Iron-deficiency anemia: Iron is necessary for the body to make red blood cells. Low 
iron intake and loss of blood due to menstruation are the most common causes of iron- 
deficiency anemia. Treatment includes iron pills, or rarely, blood transfusion. 

© Anemia of chronic disease: People with chronic kidney disease or other chronic diseases 
tend to develop anemia. Anemia of chronic disease does not usually require treatment. 
Injections of a synthetic hormone (Epogen, Procrit) to stimulate the production of blood 
cells or blood transfusions may be necessary in some people with this form of anemia. 






HSM 


o 


o 


Oo 


o 


Blood Disorders Affecting W 
Blood disorders that affe 
form of blood cancer that 
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Blood 


Blood disorders that affe 
o Thrombocytopenia: 
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mmune condition that Prevent 
mia. nerve damage (neuropan® by 
| problems. He 
eve t = h doses 9 i 
entually result. Hig th aplastic anemta, the bone. marrow does not 
iral infection, drug side cff, p by 
ec 


An autoi 
Besides ane 
ent long-term 


(B12 deficiency): 
B12 in the dict. 
f B12 prev 


Pernicious anemia 
from absorbing enough 


Aplastic anemia: In people 
enough blood cells. including red b 
autoimmune condition can cause 
marrow transplant, may be require 
Thalassemia: This is a genetic 
Mediterranean heritage. Most people h 
may need regular hlood transfusions To TC 
Sickle cell anemia: A genetic condit 
, Periodically. red blood cells change shape. and 
damage can occur. er ee ee 
, Malaria: A mosquito's bite transmits à parasite into a person's ne . Where it infec 
blood cells. Periodically. the red blood cells rupture. causing fever. chills, ang d 
damage. This blood infect n Africa; those traveling to Afri 


ion is Most common i 
risk and should take preventive measures. Malaria was eradicated from the U. 
1940s. 


jaod cells. ^ VI 
aplastic anemia. Blood transfusions, and eyes Ye 
d to treat aplastic anem!a. à 
farm of anemia that mostly affects 
ave no symptoms and require no icem. y 
reljeve anemia symptoms. L Othe. 
ion thal affects mostly African-Ame, ; 

Fan. 


block blood Now. Severe pain ang 
Or 
By 


D 
2 
(nl the 


hite Blood Cells 


load cells include: 
develops in the lymph system. In lympho 
r mi 


omes malt ving and spreading abnormally. Hog we i 
kins lymphoma are the two major groups of lym En 
and/or radiation can extend life with lymph "e 


in which a white blood cell becomes malignant 

kemia may be acute (rapid and severe)-or ch ang 
and/or stem cell transplantaugfi (bone PN 
times result in a cure. Thy 


cl white b 


Lymphoma: A 
white blood cell bec 
lymphoma and non-Hodg 
Treatment with chemotherapy 
sometimes cure it. 
Leukemia: A form of blood cancer 
multiplies inside bone marrow. Leu 
(slowly progressing). Chemotherapy 
transplant) can treat leukemia, and sorne 
Disorders Affecting Plateles 

ct the platelets include: 
A low number of p 
thrombocytopenia; most do not result in à 
Idiopathic thrombocytopenic purpura: 
of platelets in the blood, due to an unknow 
abnormal bruising, small red spots on the 


ignant. multipl 


tatelets in the bloods Numerous conditions ca 


bnormal bleeding. 

A condition.causing a persistently low numr 
n cause. Usüally there are no symptoms. vi 
skin'tpetechiae), or abnormal blceding ce 


result. 
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Vascular System 


- the Blood Vessels 


erie’. veins, and capillaries 
| 5 compri 
dhroughout the body with a wehelilie as P Nascular sys 
netnori Heap Arteries and veins run 
nnecting them, Arteri 
e , Arteries use 


e controlled by the sympathetic ner 
OWS Sus 
à System, to move blood b 3 i 
h y pressure; veins use 


m n. 
S valves controlled by muscle : 
gy và y muscle contraetións 


one = 


elie! 





Capillaries 


arteries are strong, elastic ves 
ssels adapted f. 
i Or cárryin 


« bigh pumping pressure. Arteries divide i 

fine branches called arierioles. Blood i: die 
ike : arte 

which carries blood to the lungs to 


Tan di pid away from the heart at 
pin daos pcs tubes and eventually 
8 IS oxygen-rich, with the exeepti : 
be oxygenated, EE 


relative! 
become 
ilmonary artery, 
Capillaries 
‘The arterioles branch into the mi 
a ; e microscopic capillari 
` imerstitial fluid, or lymph. pic capillaries, or cupi re 
change between the SER np S by the lymphatic isa aah ed Wii fie bashed 
by passing through or between in: lissues. Materials cross Ue eun ure the points of 
capillaries is estimated at between 50 Pri that line the capillary Ne nt of the capillaries 
B a . e extensiv r . 
Vcins nd 60,000 miles long ive. network of 
Blood leaving the capill 
a $ ; 
wnules, which in turn unite y pall es into a series of progressively | 
sfer the blood and the bod veins. Veins are responsible fi y larger vessels, called 
y cells exchange gases, nutrients, and or returning blood to the heart 
: . and wastes, 


Diff i 

erences senween Arteries, Capillaries and Veins 
vein Capillaries 
rry blood towards the heart. | Distributes blood to the cell 
and tissues 
No pressure 


pressures 


No muscle or elastic fibers 







Arteries 
Carry blood away from the 





Blood is nol under great iti 
pressure in veins, hence it a 
flows more slowly and 


smoothly. 


Blood is under great pressure 
in arteries, hence it flows fast 
in spurts, reflecting the 
hythmic pumping action of 
| the heart 

Have — thick 

| muscular walls 
Have no valves 


or 









Have relatively thin, slightly 
muscular walls 

Have semi-lunar valves along 
their lengths to prevent 
backflow of blood 


and elastic 
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Difference between 


_ T Capillaries ca 
h-red dcoxygenated Capillanes cary bo " 
eption pulmonary oxygenated Blood A 


hich carry oxygenated deoxygenated blogg te 
the j 


Carry red oxygenated blood 
(exception pulmonary arteries L 
which carry deoxygenated | veins wv Ymph and Blood 
blood from the heart lo the | blood from ! 
| lungs heart, 
Heart Disease : : 
Heart disease, also called cardiovascular dis 
cardiovascular system. Through the body's blood vesse 
body's cells. The blood carries oxygen. which the 
problems that occur when vessels aren 
Here are some of the problems that go along v! 
o Arteriosclerosis also called hardening of the a 


become thickened and are no longer as flexible. | 
idup of cholesterol and fat that makes the arteries narrower 
uL 


o Atherosclerosis à bui 
blood can flow through. Those buildups are called plaque. 
feel a pain in the chest that means the heart isnt 
Etiz, 


Angina people with angina 


easc The heart is the cent 
Is. the heart pumps blood n of 5 
Cardiovascular disease is A Of s 


j 





o 











enough blood. 
o Stroke: when part of the brain doesn't get enough blood due to a clot or a burst pi 
vessel. ER h 
Lymph | EXTR  —olourless due to absence of REGS Blo 
) Lx z od 
s that attack bacteria in the blood The lymph plasma contains WBCs. [Bod plasma comin to presence of RBCs 
; plasma contains RBCS CG a 
, WBCs and 


hocytes. the cell 
le, which contains proteins and fats 


d carried in the lymphatic system. Lymph is di 
white blood cells, especially lymfffiacy Vez 


Lymph is a clear-to-“ 
o White blood cells. especially lymp 
o Fluid from the intestines called chy 
name for the flui 


jr contains diffusible proteins, | platelets, 
| l contains dif - 
! proteins lik : nd  non-diffusible 
clotes slowly due to pr ike album : 3 
: presence of less | [t can clot due Pree dard fibrinogen. ] 
sence of more amoun 
t of 


Lymph, common 
blood plasma containing large numbers of 
occasionally a few red blood cells. Because of the number of living cells it contains, lymph, Maan 
* i | . 
| It carries less Oz and less digested products. Torino Aa 
Lymph cannot be seen with the naked eyes. We : ore O: and more digested food. 
| can see blood if there is damage to the 


classified as a fluid tissue. 

Lymph diffuses into and is absorbed by the lymphatic capillaries from the sp; 
between the various cells constituting the tissues. In these spaces lymph is known as Gack. 
plasma that has permeated the blood capillary walls and surrounded the cells to bring is | 
nutriment and to remove their waste substances. The lymph contained in the lacteals of the sm: 
intestine is known as chyle. 

The synovial fluid 
fluid found in the body and 
the ear, although known as endolym 


Lymph is purified in the nodes itself ee 
i s purify the blood 


that lubricates joints is almost identical with lymph, as is the ser: 
pleural cavities. The fluid contained within the semicircular Cata j 


ph, is not true lymph. 


E j Supe 
231. 
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Lymphatic System 
| name for the nud ae dime tn sie | 
: Me carried to join the bloodstre th 
ee gate faf primary impor esed mE d esed fat from jns prog. * 
Sodasan, f moving and uses "s substances; and in resisting the s testin BN 
bloodstream; in removing and destroy (ne toxic subs or M 
ty 


throughout the body. 

The portions of the Iymphatie 

system that collect the tissue fluids arc 

known as lymphatic capillaries and are 

similar in structure to ordinary capillaries. 
The lymphatic capillaries that pick up 
digested fat in the villi of the aie oe 
: “le ‘he mphnatu 

known as  lacteals. The — !ymp Lymph nodes 


capillaries are more permeahle than 
passape of 


Lymphatic System. commo! 





ordinary capillaries and allow pas: 
larger particles than would ordínarils pass 
through capillary walls. large-molecule 
proteins, produced as à result of tissue 
breakdown, pass into the lymphatics for 
transport away from the tissues. 
Lymph Nodes 
Along the course of the Iymphatic 
vessels are situated the lymph nodes. more 
commonly called the lymph glands. These 


nodes are bcan-shaped organs containing 
rs of leukocytes, embedded in 


tissue. All the 
mphatics to the bloodstream must pass through severa! of the, 
d toxic material and destroy it. The nodes serve as a center jy 
the production of phagocytes, which engulf bacteria and poisonous substances. During the coup; 
of any infection, the nodes become enlarged because of the large. mumber of phagocytes bein; 
produced; these nodes are often painful and inflamed. The swollen glands most oflen obsena 


large numbe 
a network of connective 
lymph being returned along the ly 

nodes, which filter out infectious an 


are located on the neck, in the armpit. and in the groin. Certdin-malignant tumors tend to “(rave 
oval of all nodes thaleafe sdspected of being involved in the 


along the lymphatics: surgical rem 
cies is an accepted therapeutic procedure. 


spread of such mali gnan 
The Body’s Communication System 
The Endocrine dud Nervous System 

Both nervous and endocrine systems are the basic systems that regulate the biologi 
processes inside an organism, but through different means of passing signals. I lomcostasis is th 
ability to maintain a constant internal environment in response to environmental changes. It ise 
unifving principle of biology. The. nérvous and endocrine systems control homeostasis in the 
body through feedback mechanisms ‘involving various organs and organ systems. The bi 
similarities between the nervous and'thé endocrine systems are that they provide the body wil 
methods to communicate with its internal and external environments in order to coordinat 
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< They both employ chemicals to , 
ir environments. 


Nervous Syst 
= — en = em Vs ' n A 


Fansmit^m 
? C552 ^» 
Bes and respond to stimulus caused by 


P| Linea Se 
jm in the 





1 
cha! m 
ous System — — — —  — — eX, NE € System 
Ner ^1 of a collection of neuron cells P Endocrine System, ———————— 
earned £——— 1 puls nier, > d ste 
fore jemical pulses are the meandof Signal 


a c 2 
a ee m 
yat transmission is fast but the fünctions are 









Pare 
| jecit 
| 





—— BÀ 


E — are z 
chand the whole -äre long lasting 


The organs of mz Diu 
n ——— 
Seid Of the whole system are not 

( je hoe yet those are discrete 
Circulatory system to transmit. the 


Signal 












| rem is COT = : 
| gyste ; neurons Io4fansimit the signal 


= 





! Use the 


7 LAETI E RENE TEE 
us uses action potentials to communicate 


vo Éndaerins err ———— 
, 'COCrIne uses hormones to communicate and 


Ne rick 
: urs quickd 
d it occu Tu | dida 
gr sous intensity "of response depends on | Endocrine eic 
sd us Intensity of response depends. on 

pilude modulated svstem (more hormone 


sec 
ecreted makes response greater) 



























Nervous 
frequency m 





odulated system (number of action 
unitof time increases or 







MOS Nervous System 
"he nervous system is a : Y 
The ner SY | complex network of nerves and cells that c: ; 
from the brain and spinal cord to various parts of the body SELLO ARCA 
s System i À : 
[he nervous system includes both the Central nervous system and Peripheral nervous 


sten. 

sy o The Central nervous system which includes the hrain and spinal 

coordinates all incoming sensory information and outgoing iis cord, processes ang 

also the seat of complex brain functions such as wet usb fetes die 

emotion ory. intelligence, learning, and 

o The Peripheral nervous system includes all neural tissue outside of the central ne ; 

system, It is responsible for providing Sensory, or alferent, information a S d 

nervous system and carrying motor, or efferent, commands out to the body's resets 

Voluntary motor commands, such as moving muscles to walk or talk. are coetralled by 

the somatic nervous system, while involuntary motor commands such as digestion and 

heartbeat, are controlled by the autonomic nervous system. The autonomic nervous 

system is further divided into two systems, The sympathetic nervous system sometimes 

called the “fight or flight” system, increases alertness, stimulates tissue, and prepares the 

body for quick responses to unusual situations. In contrast, the parasympathetic 

nervous system, sometimes called the "resi ami repose" system, conserves energy and 


controls sedentary activities, such as digestion. 
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Nervous System (NS) 
fe Oe 3 
: Central NS 
Peripheral NS 
Autonomic NS Somatic NS Brain Spinal c 
V ParasympatheUc NS Forebrain Midbrain Hin ddrain 


Sympathetic NS 
a _ 
7 * t Melencephalon Myolen 
ncephalon Mesencephalon ete y Cephalon 


i 


Pons 
Cerebollum 


Telencepnaion Die 


e è 
Cerebral Cortex Thalamus 
Basal Gangha Hypothalamus 
Hippocampus 
Amygdala 


Brain (CSS 1990, 1994) 


Tectum Medulla 


Corebellum 


ntral nervous system contained within the skull. The brain ; 


Brain, portion of the ce : dii ll is thy 
control center for movement, sleep, hunger. thirst, and virtually every other vital act, 
necessarv to survival. It also receives and interprets the countless signals that are sen to jt fiiy 


other parts of the body and from the external environment. 
The human brain has three major structural components: 


4. The Forebrain: The forebrain consists of the cerebrum, thalamus, and hypothalan,. | 


(part of the limbic system). 
2. Midbrain: The midbrain consists of the tectum and tegmentum, 


3. Hindbrain: The hindbrain is made of the cerebellum, pons and/medulla, Often p 
midbrain, pons, and medulla are referred to together as the brainstem, 
The Forebrain 

The forebrain is the largest and most complex part of the brain. It consists of the 
cerebrum — the area with all the folds and grooves typically seen in, pictures of the brain —5 
well as some other structures beneath it. 

The cerebrum contains the information that essémtally makes us who we are: oy 
intelligence, memory, personality. emotion, speech, and ability-to feel and move. Specific ara 
of the cerebrum are in charge of processing these differépt types of information. These are calli 
lobes, and there are four of them: the frontal, parietal, temporal, and occipital. 

The cerebrum has right and left halves, cálled.hemispheres, which are connected in tx 
middle by a band of nerve fibers (the corpua collosum) that enables the two sides w 
communicate. Though these halves may look like mirror images of each other, many scientiss 
believe they have different functions. Theleft side is considered the logical, analytical, objecit 
side. The right side is thought to bé more intuitive, creative, and subjective. So when you'r 
balancing.the checkbook, you're using the left side; when you're listening to music, you're using 
the right side. It's believed that some" people are more "rigAt-brained" or "left-brained" whit 
others are more "whole-brained;" meaning they use both halves of their brain to the same degree 

The outer layer ofthe cerebrum is called the cortex (also known as "gray muller” 
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e S l ` 
-e55 hormones that control Our growth E. also controls th 
. elabolism. dige 


est? ‘dbrain 
i ; : in 
i" M midbrain, loeated underneath the middle 
messa ing j 
din ator or : l el a ofi In and out of the brain ( 
UM halon-q A h E scs ald stem, which includes th 
» in functions ate = NE hearing, eye movement o vua 
ove the cerebral peduncle, which is a huge bundle e xor: MAE = 
xons ina 
a ugh the pn 


prain stem and these fibers (along with other x 
: Mruc 


Of the i 
the forebrain, acts as a master 


© the spinal cord. Midbrain/ 
and tegmentum, lt is 
vement. The anterior 


| rom the cerebral cortex 
tures) are important 


for voluntary 





The Hindbrain 
The hindbrain sits underneath the back end of the cerebrum. and it consists of the 


cerebellum, pons, and medulla. The cerebellum — also called the "little brain" because it looks 
like a small version of the cerebrum — is responsible for balance, movement, and coordination 
The pons and the medulla, along with the midbrain, are often called the brainstem. The 
trainstem takes in, sends oul, and coordinates all of the brain's messages. It also controls many of 
he body's automatic functions, like breathing, heart rate, blood pressure, swallowing, digestion, 
and blinking. 
TheSpinal Cord : 
The spinal cord, on the other hand, is a long bundle of nerve tissue about 18 inches long 
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in down through spine, A, 
of the bra ; ! On 
l X IL extends from the lower e ake up the peripheral nervous syste the 
and % inch thick. It € to the entire boGy- ^. 7-31 segments. A pair of spinal ne 
various nerves branch out composed ofa sene rd from which a pair of spinal ner, "5 tin, 
The spinal ore ^ lu rves are located in the spina] cy "hg 


f thc 5P 
out of cach segment. T and 45 cm long in dus 


' pe 
and sensory 
c 25^ nt. in adull women ; 
is called the spinal segme 3 cm long n he collection of bo ne 
. is about 4 3 column, l nes Ta 
The spinal cord is in the vertebral (back be, 


weighs about 35-40 grams. It lies within 
The peripheral nervous system 


impulse down a long axon. + 
ne. eral nerves (sensory and "og. Myelindted DeUrOns are typically found i 
criphcr?' Jd'ovinntíens or neurons, White ypically found in the 
t the brain and spinal cord. © non-myelinated neurons are found 
" adrites or Nerve Endings, These «m 

e  pncctions tO other cells and allow the 3 
co ronment. Dendrites can be located 0 
giana from neighbor neurons Urfough the 
Bs ‘ypes 

* Neuron Typ i i > 

pasit Neurons come in many sizes’ Pór Example, a sin 
axon that extends the length of your arm, While ne 


Ay branebt;t. TR 
ranchlike Projections of the cell make 


eu 
On 10 talk with other cells or perceive the 


! One or he ; 

oth ends of a c : i 
; } ; cell. Neurons receive 
ir dendrites. J 


A 
E 


eural tissue outside of the Central gle sensory neuron from your fingertip 


pie, x F " § System í Il n 
Che Peripheral Nervous 92777 cludes 4 : ensory f 
T he Peripheral Nervous >) pub or afferent, information to the cen, Mef yan ;]limeters- “rons within the brain may extend only 
iding sensory: 's tiss - omnl JEAN CNN ur : 
system. It is responsible for aptid! commands out to the body's tissues. Vols. S ye have different shapes depending on what they do 
. z c + 


aprons » neuroms-carry signals. fre 
Y 5 Sensory n TY signals from the outer parts of your body (periphery) into the 


central ncrvotis svstem. 
Motor Neüvons ( motone urons) carry sign 
° — ants (muscles. skin, glands) of your body, 


i <> : 1 1 LI . 
o ReceRio’ : M (chemicals, light, sound, touch) and encode this 
information | emical messages that are transmitted by sensory neurons l 
Jaterneurons connect various neurons within the brain and spinal cord | 


o "208 
xeuronal Ty pes 


rryi or re controlled by the soma. ^ "n 

svstem and carrying oe muscles to walk or talk. a y Matic 5 
ETE vine scie? 

commands, such as moving 


ivesti nd heart beat, S 
ammands, such as digestion and ^ : are Contra P 
system. while involuntary motor € nervous system is further divideg ini." 


^ ic n 

; - “gaye The autonom : oo rae 3 0i. 
the autonomic nervous A ii system, sometimes en the lis OF flight" yu, 
stems, The s$ thetic nerv 4 body for qu response l 
PSEA: d S tissue, and prepares ‘the und ji esito called ih " Unuy, 
c PEREA he parasympathetic nervous system, CHR NES Je “pp i 
ie rors : en and controls sedentary activities, Suc igestion, ; 

c" sy onserve 
repose” system, € Neuron Structure 


als from the ventral nervous system to the outer 


. " i : 
Ico known as a neurone, nerve cell or E 2 al Ra m AM otor neurons ae 
* id . . e = 5 I 1 E > : = : 
A neuron (4 acces and transmits information by elec emical sign. These lower motor neurons are located on the ventral ERU M HELN ICH ane ee 
cell in our brain that Aree form neural networks t pha or gamma cells. . They are either 
h e is n i 1 > i} i > a 7 > Te) . 
DRE ieee Maece same characteristics and have the m as ohet cells, Te o Alpha cells iig Lue gio lower motor neurons of the spinal cord and form the main 
e synap " oe sag lapse ee SEREN aux y) A x (onn dia n i io pathway. They conduet rapid motor impulses, with each 
they have Lir dint long. distances (up 10 several feet or a few meters) and;send essay. alpha cell innervating EAE 200 muscle fibers. 
it signals over | 00 m, | 
Hinr ons : : rele he) si o Gamma nd ws EPA of the final common pathway according to some sources 
other neu s. s messages to cach other using their special type of electrica signal, Some but they are only hall as numerous as alpha cells. Gamma cells con deer ny 
Neurons pas the brain from outside of your body, stchvasthe things yore impulses. Their major function is to stretch EMI 


these signals bring information to 
ji struc 

hear and smell, Other signals are ins 
Neurons are the core components of the nervous system, 


"ri lia. 
shone nag iare of the longest cells in our bodies and’have shapes and sizes lii;, 


others. m 
e number of neurons in the brain — 100 billion | 
: oe ea million MORE neurons on Left\Side than the Right Side of the hur: 


brain 


The three basic parts of a neuron: | 
* Cell body or Soma. This main part has all of the necessary components of the ello] 
as the nucleus (which contain DNA ),'endoplasmic reticulum and ribosomes (for lui: 


` — proteins) and mitochondria (fot making energy). If the cell body dies, the neuron dies 
a Axon. This long. cable like projection of the cell carries the electrochemical mi 
(nerve impulse or action potential) along the length of the cell. Depending upon the 
of neuron, axons can. be covered with a thin layer of myelin sheath, like an itii] 
electrical wire. Myelin is made of fat and protein, and it helps to speed transmission’ 


Association neurons 
,  dnterneurons connect the anterior and posterior horns of the gray matter and are involved 
inthe reflex arc, They work within the same segment of the spinal cord, with a segment being 
defined as the horizontal section of the cord that gives rise to one pair of spinal nerves. Intern 
uncial Neurons travel between segments, sending projections up to the brain stem and 
cerebellum. They project in an ascending, not descending manner. 
These association neurons are found throughout the central nervous system. They arc 
much more numerous than motor neurons; the ratio between the two types of cells is 30:1. 
The main function of the association neurons in the spinal cord is that of inhibitory 
control. They also interconnect other cells with one another. 
Synapses 
. Where two neurones meet, there is a tiny gap called a synapse. Signals cross this gap 
using chemicals released by a neurone this chemical as the neurotransmitter called acetylcholine. 
The chemical diffuses across the gap makes the next neurone transmit an electrical signal. 
Synapse Structure 
© The part of the synapse that belongs to the initiating neuron is called the presvnuplic 


tions for your organs, glands and muscles. 
which includes the brain, s 
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membrane. 

The part of the synapse 
membrane. 

The space between 
ibt dem terminals contain numerous synaptic vesic les 

Presynaptt "urotransmitters, chemical substances which Ultima, 


i i ntain Ne 
o Synaptic vesicles co fr à "end ; 


postsynaptic | r - 
Common neurotransmittcrs include: 


Acetylcholine 
Dopamine 
Norepinepherine 

e Serotonin 
Reflex Action 


that belongs to the receiving neuron Is called the Posts 


Phy 


alled the synaptic cleft. It is approximately 20 np 
Wi 


he two is € 
fr 


fa.k.a., noradrenaline) 





Spinal cord 
(cross sechon) 


—— Mol neuron 
— Sensory neuron 
—— Relay neuron 


When a receptor is stimulated, it sends a signal tothe’ central nervous system, where i 
brain co-ordinates the response. But, sometimes a very qüíck response is needed, one tha dio 
not need the involvement of the brain. This is a reflex action. 


Reflex actions are rapid and happen without us thinking. 
For example, you would pull your hand away from a hol flame without thinking about it. 


This is what happens: 
1. Receptor detects a stimulus. change/in the environment 
2. Sensory neurone sends signal to relay neurone 
3. Motor ncurone sends signal to effector 
4. Effector produces a.resporise 


Dynamic Equilibrium and-Feedback 


Homeostasis. isthe maintenance of a stable internal state within an organ’ 


af wa * the 


AT. 





f 15 : 
eos! ^ ny factors 
un to ^ nd maintain homcostasis in 
ation organisms detect changes in their environmens sis it 
These changes May Occur at the cellular Nen und to these changes in a variety 
sm level, 


i w shows th 
raphic belo € res 
ange in the environment NOM a uman to being struck h A 
8 stimulus, In this situation e UK 
‘ ion, the stimulus is th 
man hi c 
ner in which the organism reacts to the 


st jerk reflex whichis pi 
wine” The knee J 'S Pictured at the right ; 
it with cis ammer. "ight is the response of this individual to 
pein Inter neuron 





Feedback apn snes of eee System 
ack mechanisms hav SA TW ; 
ee rae or dyri deis in living things as a mechanism by which they 
A feedback mechanism occurs when the level of one substance influences the level of 
mother substance or activity of another organ 
An example ofa feedback mechanism in humans would be the increase ín heart rate and 
respiratory rate which occurs in response to increased exercise or other increased muscle cell 


maint 


activity, 


Disorders of Central Nervous System 
A central nervous system (CNS) disease can affect either the brain or the spinal cord, 

resulting in neurological or psychiatric disorders. Causes of CNS diseases are trauma, infections, 
degeneration, autoimmune disorders, structural defects, tumors, and stroke. 
Brain Tumor 
l A brain tumor is an abnormal growth of tissue in the brain. The tumor can either originate 
n the brain itself, or come from another part of the body and travel to the brain (metastasize). 

Brain tumors may be classified as either benign (non-cancerous) or malignant 


(cancerous), depending on their behavior. 
9 A Benign tumor does not contain cancer cells and usually, once removed. docs not 
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ae lined he cL s 
» —-armones) are collected by the blood are rel PAL — EMI RT E : 
sd li ues through the circulatio N leased externally through ducts (into the 
es through Me circulation, | shee: g 
5 lestina] lumen, mouth, ete). l 


c 
son cis (pituitary) and the adrenals Chace 


l nd ^ h ) | * 


4 benivn brain tumors hav : peer 
recur. Most benign b however, cause symptoms similar , "t in 
lo Can. t 





surrounding tissue. These tumors Can. ert hire h 
tumors because of their size and (Ocal n Malignant brain tumo [ime MP Ees of endocrine glands. f 
o Malignant Drain tumors Sur iniu lignant brain tumors ve s USualh, ti amples are located throughout the" Fd examples of exocrine plands. 
growing and nyade rene AS eour afk 1 atment Sometimes brai ee Si AE gocrine je contains a group. Ne) EXocrine glands usually secrete substances 
other areas of the body, but may low size and location. and mor a | Pay and cis that secrete hora. id that serve a protective or functional purpose, | 
not cancer are called malignant because o mei ; the damag, a b nine ne : signals NES in | Not always 100% hormones | 
* - ^ A » + z : S 
can do to vital functions of the brain. hy spe? eto body sign | 
p^ rormones? ey 
| 
[ re 2 " +“ * 
om Greek i” P t 
(fr Qi } Impetus") is a chemical released by one or more cells 


ogical condition involving the brain that makes Peony 
It is one of the most common disorders of the nervous Svsi i My, 
he or she is considered to have epilep Cm 


e seizures, 
tumors, strokes, and brain damage from i, 
Ness, 


cause for epilepsy. ; 


ts cells in other RU ee Organism. Only a small amount of hormone is required to 
thal E metabolism, i Se iis 8 Chemical messenger that transports a signal from onc cell 
rhe: All mu tice u ar organisms produce hormones; plant hormones are also called 
an ones. Hórmones in animals are often transported in the blood. Cells respond to a 
(es express a specific receptor for that hormone. The popu binds to the 
resulting in the activation of a signal transduction mechanism that ultimately 


Epilepsy and Seizures 
Epilepsy is a neurol 
susceptible to having seizures. 
When a person has (wo or mor 
arc many possible causes aepo ies e 
injury "s > may be na detectable 
pes e INO brain is the center that controls xis regulates all voluntar, 
involuntary responses in the body. It consists of nerve celis thal normally comm is 
with each other through electrical activity. A seizure occurs when part(s) of ihe a 


: stectric ienals that temporarily i it 
receives a burst of abnormai electrical signa P Y interrupts Nom, 
electrical brain function 


Meningitis ag 

Meningitis and encephalitis are inflammatory diseases of the membranes that sum; 
the brain and spinal cord and are caused by bacter ial or viral infections. Viral Meningitis , 
sometimes called aseptic meningitis to indicate It Is not the result of bacterial infection and tanny 
be treated with antibiotics. Symptoms of encephalitis include sudden fever, headache, vomi V 
heightened sensitivity to light, stiff neck and back, confusion and impaired judgment, droWsins. 
weak muscles. a clumsy and unsteady gait, and irritability. Symptoms that might fequi 
emergency treatment include loss of consciousness, seizures, muscle weakness, Or Sudden SC (^ 


dementia. 
Endocrine System 
(CSS 1990, 1999, 2001, 2002, 2003, 2007) 


The endocrine system is instrumental in regulating moody growth and developmen, 


tissue function. and metabolism, as well as sexual function and reproductive processes. 
In general, the endocrine system is in charge of bodyprocesses that happen slowly, swt 
^ us cell growth. Faster processes like breathing and body movement are controlled by the nervos 
system. But even though the nervous system and endocrine system are separate systems, thy 


) 
tohe 
pl ‘mone when t 
he S rolei d 
ne cell type-specific responses, 
$ : 


often work together to help the body function properly: 
A gland is a group of cells that produces add secretes, or gives off. chemicals. A glari 


selects and removes materials from the blood, processes them, and secretes the finished chemici 
product for use somewhere in the body. Glands include two types: endocrine and exocrine. 
A Comparison of Endocrine and Exocrine Glands: 
.  Exocrine Glands 
Exocrine glands have ducts that carry their 


secretions to specific locations. 
Extracellular effects (food digestion) 











Endocrine Glands 
Endocrine glands do not have ducts, 







Intracellular effects such as. áltering target 
cell metabolism 
Endocrine gland is a 




















land whose secretions 





ladd whose secretions | Exocrine 
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Major Endocrine Glands 
Mele Female 







Pineal gland 
Pituitery glend 


Thyroid gland 
p" 


ld 


Adreno! gland . 
URS es n 


pE—— Ovary 
Testis ENS. f 
Hypothalamus 


The hypothalamus is a part of the brain located superior and anterior to the brain glen 


and inferior to the thalamus. It serves many different functions in the nervous system, aridis hN 
he direct control of the endocrine system through the pituitaryyplafd, The 


responsible for t 
ry cells—neurons that secrete hormones 


hypothalamus contains special cells called neurosecreto 


Pituitary Gland 
The pituitary gland, also known as the hypophysis, is a small pea-sized Tümp of tissue 


connected to the inferior portion of the hypothalamus of the brain. Many &/ood vessels surround 
the pituitary gland to carry the hormones it releases throughout the body. Situated in a small 
depression in the sphenoid bone called the sella turcica, the pituitary gland is actually made of? 
completely separate structures: the posrerior and anterior pituitary glands. 

o Posterior Pituitary: The posterior pituitary gland is actually not glandular tissue at all, bur 
nervous tissue instead. The posterior pituitary is a smalhextension of the hypothalamus 
through which the axons of some of the neurosecretory célls of the hypothalamus extend 
These neurosecretory cells create 2 hormones in the hypothalamus that are stored and 


released by the posterior pituitary: 
Oxytocin triggers uterine contractions (during childbirth and the release of milk 


during breastfeeding. 

Antidiuretic hormone (ADH) prevéntsywater loss in the body by increasing the re- 

uptake of water in the kidneys and'redücing blood flow to sweat glands. 

o Anterior Pituitary; The anterior pituitary gland is the true glandular part of the pituitary 
gland. The function of the anterior pituitary gland is controlled by the releasing and 
inhibiting hormones of-the-hypothalamus. The anterior pituitary produces 6 imponan 


hormones: 
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Thyroid stimulating hormone (TSH) 
1. responsible for the stimulation of the i 
Adrenocorticotropie hormone (AC] 
e art of the adrenal gland, to produce it 


‘cle stimulating horm KI 
5. Follic! KR B mone (PSH) stimulates the folli 
roduce gametes—ova in females and sperm in mal ollicle cells of the gonads to 
[ ales, 


j Lut einizing manmade ( LH Ystithulates the gonads t 
estrogens in females afid/testosterone in males scan cl 
5 Human growth hormane(HGH) affects many lar 
stimulating their growth, repair, and reproduction 
in (PRL) lias:ma ; 
g, Prolact ( x Y ny effects on the body, chief of which is that it sti 
the mammary grands of the breast to produce milk Sen cca 


as its Name ^ a 4 
hyroid dnd. suggests, is a tropic hormone 


A) sti 
Imulates the 

i adrenal 

Shormones, cortex, the outer 


get cells throughout the body by 


Gland ; 
incal § . pineal glara is a small pi 
n The pineqi e brain. The Situ Med mass of glandular tissue found just posterior 
pit pape m S icép-wüke Ele is and produces the hormone melatonin that helps to 
the hu J ) n às the circadian rhythm, The activity of the pincal 


/ ans 
qu shum d 
Fhyrðið Glan id gland is a b 

*— The thyroid gland is a ulterfly-shaped gland located at the base of the neck and wrapped 


the lateral sides of the trachea. The thyroid gland produces 3 major hormones: 
Calcitonin — 
Triiodothyronine (T3) 


= Thyroxine (T4) 
Calcitonin is released when calcium ion levels in the blood rise above a certain set point. 


Calcitonin functions to reduce the concentration of calcium ions in the blood by aiding the 
f calcium into the matrix of bones, The hormones T3 and T4 work together to 


absorption © ; l 
regulate the body s metab olic rate, Increased levels of T3 and T4 lead to increased cellular 
activity and energy usage in the body 


Parathyroid Glands 

The parathyroid glands are 4 small masses of glandular tissue found on the posterior side 
of the thyroid gland. The parathyroid glands produce the hormone parathyroid hormone (PTH), 
which is involved in calcium ion homeostasis. PTH is released from the parathyroid glands when 
calcium ion levels in the blood drop below a set point. PTH stimulates the osteoclasts to break 
down the calcium containing bone matrix to release free calcium ions into the bloodstream. PTH 
also triggers the kidneys to return calcium ions filtered out of the blood back to the bloodstream 


arou nd 


so that it is conserved. 


Adrenal Glands 
Adrenal glands (also known as suprarenul glands) are important endocrine glands of 
ying on the upper pole of each kidney. They are 


human body. They are two in number, one | 
yellowish in color and are surrounded by renal fascia, The combined weight of the adrenal glands 
in an adult human ranges from 7 to 10 grams. An adrenal gland is made of two parts: the outer 
region is called the adrenal cortex aud the inner region is called the adrenal medulla. 

| gland, secretes hormones that have an 


o The adrenal cortex, the outer portion of the adrena 
_—————— RTI UP REI CREER 
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hemicals in the blood, and 
on € on Certain 


ctes corticosteroids and other horm h 
: Ones 4. $ 
roduced bv the adrenal cortex di 


into the bloodstream. The hormones p 
The adrenal medulla produces the hormones epinephrine and norepinephy 
stimulation by the sympathetic division of the autonomic nervous system, Both cy 
hormones help to increase the flow of blood to the brain and muscles to impe, 
"fight-or-flight" response to stress. These hormones also work to increase i Ove n 
breathing rate, and blood pressure while decreasing the flow of blood to ang func; Fate 
organs that are nol involved in responding to emergencies. ion y 
Pancreas 

The pancreas is a lobular. pinkish-gre 
communicates with the duodenum and its tail extends to th | 
I Scm in length with a long. slender body connecting the head and tail segments. 

The pancreas has both exocrine and endocrine functions. Endocrine refers to Prodi; 
of hormones which occurs in the Islets of Langerhans. The Islets produce insulin, glucap; tiny 
other substances and these are the areas damaged in diabetes mellitus. The exocrine (eoe 
portion makes up 80-85% of the pancreas and is the area relevant to the gastrointestinal trag, oy) 
Gonads 
The gonads—ovaries in females and testes 1n males—are responsible for Producing ih, 
sex hormones of the body. These sex hormones determine the secondary sex characteristic, $ 
adult females and adult males. 

o Ovaries: The ovaries are à 
cavity lateral and superior to t 
hormones progesterone and estrogens. 
Testicles (testes) are male sex glands that produce sperm and sex hormones: Usually, 

both testicles are located in the scrotum. Testosterone is the most important androgen (male se 
hormone) in men and it is needed for normal reproductive and sexual function, Testosterone i 
important for the physical changes that happen during male puberty and(for the features typical of 
adult men such as facial and body hair. Testosterone also acts on cells, im the testes to mak: 
for overall good health. It helps the growth of bones and 


sperm. Testosterone is also important | th 
muscles, and it affects mood (sex drive) and certain aspects of mentaħability. 


Origin, Target, Function 
! Function, 


effect on the body's metabolism, 
characteristics. The adrenal cortex secr 


y organ that lies behind the stomach li 
e spleen. The organ is APProxin Cay 
ateh 


pair of almond-shaped glands located in the pelvie bod 
he uterus in females. The ovaries produce the female » 


Testicles (testes) 


Major Hormones: 
Hormone Gland Origin | Target 

Tissu iae f ] 

Triggers Secretion of hydrocortisone from the 


Adrenocorticotropic | Pituitary gland Adrenal 
adrenal.gland 


(anterior cortex | 
Pituitary gland | Throughout 4 Stimulates growth and development 
bod l 


Growth hormone 
rere 
Stimulates female egg maturation and male sperm 


anteríor 
Follicle-stimulating | Pituitary gland | Sex glands, 
hormone anterior, roduction = 
Luteinizing Pituitary gland Stimulates female ovulation-and male secretion d 
_hormone anterior) lestosteone — 00 0 00 
Prolactin Pituitary gland Stimulates milk production in the breasts afte 
anterior) glands childbirth ! 
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———Ó end * * 
T lating | Pituitary gland | T 
| zc poid- sti m" hyroid = e 
one ue gland -giang Ken's Secretion of thyroid hormones 
,- —weyte- lelanin 
i peranocy" (anterior) ann Cantrols skin ems M ns 
| giulating Producing, Pigmentation 
mone ina coi. 
ipM uretíc Pituitary gland | (Kidneys ee 
An none Posten) a egulates water retention and biood pressure — 
| porin Pituitary gland/| Wterus dn 
Foxy! (posterior) Mammary euge contraction of the uterus during labor 
'mulales milk letdown tor breast-feeding afler 


glands childbirth 






















| 
| a 90 00700 NN roid gla Dr 
“Calcitonin FT | Bones Controls the level of calcium in ihe blood 
| Aw. decimation? e Calcium in [he blood by | 
qiyroid hormone Thyroid gland | Throughout ieee ilin the bones — | 
— = lt liana promotes | 
—pyroid Parathyroid ^ | Bones Rec dal and development 
Parone glands intestines, | 0 ates calcium level in blood 
| = and kidneys 
fhymosin ymus White blood | Promotes the aro : | 
Thy cells isis id inm i PET of white 
Í à -~ ZIV" Gens, ne e " * 7 
pidasterone Adrenal gland | Kidneys | Regulates sodium and podre j 
Ad Toland blood to control blood pressure Ep EE 
|—Irocortisone renal gland | Through - "9C '0 COnirol blood pressu 
Hydro body gnout à lays key role in stress response; increases blood 
glucose levels and mobilizes fal stores; reduces 
Adrenal gland nfammatation 
Epinephrine Wen es Increases blood pressure, heart and metabolic 
a blood | rale, and blood sugar levels: dilates blood vessels. 
VRESOS Also released during exercise 






Norepinephrine 
vessels | 


Pancreas Liver Stimulates the breakdown of glycogen (stored 
sugar); 
bod 


Ovaries 


Adrenal gland Muscles — Increase 
s blood pressure and heart rate; constricts 
ial and blood | blood vessels l 


carbohydrate) into glucose (blood 


regulates glucose blood level | 
Regulates blood glucose levels; increases storage 
of glycogen, facilitates glucose intake by body cells 


Causes sexual development and growth; 





Glucagon 




















Estrogen i 
reproductive system 
Progesterone Ovaries Mammary | Prepares uterus for pregnancy | 
glands 
Uterus 
Testosterone Testes Throughout | Causes sexual development and growth spurt; 
body maintains proper functioning of male reproductive 
system 
Erythropoietin Bone Produces red blood cells 
Marrow 
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Respiratory System 
Respiration is defined as the catabolic biochemical process during which otgan 
it 


compounds break down in order to release energy. The organic compounds that are h 
se is the most common substrate. Token 


down are called the substrates. Gluco 
All living creatures need food. The food is consumed so that energy is obtain 

energy is utilised by the body for various purposes like locomotion, conduction of d The 

e > Puls. 


repair of damaged tissues. building of cell materials, etc. 
The substance that is used to release energy is call 


has various chemical compounds such as carbohydrates, prot 
by the body to give energy. Essentially, the body has a mec 
broken down into simpler molecules and in the process. re 
substrate for respiration is glucose. $ 
Glucose breaks down in the presence of oxygen and gives carbon dioxide, wa 

energy. The energy is stored in the form of molecules called ATPs. They can be transported . ang 
site of energy utilisation. is 

be broadly defined as "the breakdown of organic compounds intg 


Thus, Respiration can : 
simpler compounds accompanied by the release of energy in the form of ATP" 
Since most often the substrate is glucose, the general equation for respiration can be 


written as follows 
v Mod 6CO; 
Carbon dioxid 


ed the substrate. The food ¢ 

eins. fats, etc. All these can LP 

hanism by which the food UN 

lease energy. The most Sic 
Mop 


+ 6H;O + Energy released 


CcH120 + 60 
e + water + Energy released 


Glucose - Oxygen -? 
Respiration Cycle ; 
Respiratory System, in anatomy and physiology, organs that deliver oxygen Byth 
circulatory system for transport to all body cells. Oxygen Is essential for cells, which use this vig 
substance to liberate the energy needed for cellular activities. In addition to supplying Oxygen, the 
respiratory system aids in removing of carbon dioxide, preventing the lethal buildup of this wad 
product in body tissues. Day-in and day-out, without the prompt of conscióus thought, the 
respiratory system carries out its life-sustaining activities. If the respiratofy-systetn/s tasks ar 
a few minutes, serious, irreversible damage to tissues occurs, followed 


interrupted for more than 
by the failure of all body systems, and ultimately, death. 
While the intake of oxygen and removal of carbon dioxide are the primary functions of 
les in the body Thevespiratory system helps 


the respiratory system, il plays other important ro 
regulate the balance of acid and base in tissues, a process crucial for the normal functioning of 
cells. It protects the body against disease-causing organisms/and toxic substances inhaled with 
air. The respiratory system also houses t Ils that detect sméllyand assists in the production of 


he ce 
sounds for speech. 

The respiratory and circulatory systems work together to del 

remove carbon dioxide in a two-phase process called-respiration. 
The first phase of respiration begins with breathing in, or inhalation. Inhalation 
brings air from outside the body into the. lungs. Oxygen in the air moves from the lungs 
Is to the heart; Which pumps the oxygen-rich blood to all parts of the 
tes the firs! 


through blood vesse 
body. Oxygen then moves from the bloodstream into cells, which comple 
cells, oxygen is used in a separate energy-producing proces 


phase of respiration. In the 

called cellular respiration, which produces carbon dioxide as a byproduct. 
. The second phase of respiration begins with the movement of carbon dioxid 
from the cells to the bloodstream. The bloodstream carries carbon dioxide to the heart 


iver oxygen to cells and 
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which pumps the carbon dioxide-lac 
ion, removes carbon dioxi 
oxide froni 
ni the 


len bk 
Oda 
€ lungs. In the lungs, breathing out, or 


Difference 4 

enw . Ody. thus compleri : 

h breathing and respiration a Respiration and Breath yo oie 

pol ¿piration are often considered AN for all living depo ie 

Mm ecn these DNO words © same. A However ee Eun galls 
en ness . is a great difTerence 


cx ha latt 





pence 
es n z 
epapiration cA Breathin E 
eration isa chemical process. breathing 

spils ane at a it 2: Lo BÉ 

SpA is the process of breaking down of Breathing ds à mechanical process 
rec PEE E RSS 


Í < with oxygen to FOC uce —— 





ricnt Sw T 
ae piration takes place-in cellular leve] B 
, r Im = PSP ERAN 
vathing occurs between body and external 







| a c cdam ORS S 
| ation is only an active process onmen —— 
RET | Breathing involves VBAM ETERS ATE TL: 
SlUntary pager He esses active and passive 

ma 


Respiaot z nH E po -process | Breathing is both voluntar gis both voluntary i 
p By and waste | No eg untary and involuntary 


| fon. 
2  «piratiort 
Hicspira Nothing exce 
B except gas exchange in breathing 


roduci$ = 
ung 4 ‘ "P317. 
r dium beings. the bea dt organs are the lungs 
Y Bede aller (bocas. T the thoracic cavity - the left lung and the ri T 
und is slightly : because of the heart which is slightly to the left of dori icd ed 
iobes and the right qi > bigger with three lobes ely of tie Goes and has Eo 
The lungs also have blood vessels that are the branches of the pulmonary artery and 
















veina. Each lung is enclosed b 
at ose » 
brane. The Te brdnes Sm Me eod called the outer and the inner pleural 
mcm c c able of expandin and à space called the pleural cavity that contains a fluid. The 
Jungs ar p é x E contracting as they are elastic organs. Lubricati à . 
free movement Is provided by the fluid in the pleural cavity EU LU CHI EUR 


Respiratory Tract 
Apart from the lungs, there are several associ 
s $ associated organs and structures whi 
xin 2 l í vich together 
form the respiratory system. The respiratory system is closely linked with the circulato syst m 
as the transport of the gases takes place through blood. i 20 
windpepe 
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Structure aken by Inhaled Air 
[he respiratory system starts with the Hose that encloses the nasal cavity y pat imposition OF air Mal we breathe in is: 
cavity opens Outside through the openings called the nostrils. 1 he nasal cavity Is divideg * LI phe ce ) MNT 
1 é f s M : 4 ets 1 1 
Portions by a cartilaginous septum and is lined by fine hairs thal filter the dust particles f Oty, vie 18%, | x 
air. The nasal cavity is separated from the mouth by hard and soft palate that form it f the 'OME | 
opens into the region called the pharynx. et f A 
Pharynx [II ses EUR | 
Pharvnx is common to both food and air. This allows more air whenever re Uired [Nob hus (he air naturally contains more oxyuee p ——— | 
also allows passage of air in case the nose is blocked. Pharynx continues Into gloris, ang J ev the nostrils. In the nasaleavity, it is mc than carbon dioxide. This RE air i 
aay . PER : mx : re ee Ny pgen- ir is 
Glottis is the narrow opening into the larynx. [t is guarded by a flap of tissue culled the pipl maker of blood vessels that keep the air warm uon the fine hair. The Neri ki alle 
* > a " : < - s : > soile = 3 F , a tj = ^ 
Several folds of clastic connective tissue are embedded into the posterior end of the glottis, | = "m into the trachea ir then enters the pharynx, then the larynx 
are called the vocal cords. These extend into the larynx. 3 and The trachea and the bronchi are lined with ciliated 
-) The seéretory cells secrete ed cpitheli; 
Larynx | dr E dle | pier cells). D iar ells secrete mucus which RET cells and secretory cells 
Larynx is also called the voice hox. The vocal cords stretch across the larynx and va F story uactquX HisQ trap any fine particles of dust or bacı ns he air as it passes through the 
when the air passes through them. This vibration produces various sounds. : "à psal cavity. The cilia beat with an upward motion sueh uds Vi have escaped the hairs of 
The respiratory tract also helps in the production of sound. The portion of the irj tha ie mucus. is Wont to the base of the buccal cavity from wh Wt the foreign particles along with 
carries out this function is the larynx or the voice box. It has several folds of clastic connecti, "aughe Qut. cre It may be either swallowed or 
xtend from the posterior end of the pharynx to the t cone from, the bronchus then enters the bronchioles and then the al 
j en the alveoli. The alveoli fo 
rm the 


tissue called the vocal cords. They ¢ end of 


larynx. When air passes through the larynx, 

‘The co-ordinated movement of the li 
sounds which result in speech. Speech is an abil 
one of the characteristics which has pul human be 
Larynx continues as the trachea after the cords 
Trachea 

Trachea is also called the windpipe. 
cartilapinous rings. The open ends of the rin 
pipe. The trachea is situated in front of the e 
from collapsing even when there is no air in them. 
branches called bronchi. 


Bronchi 
Each bronchus is also supported by the cartilaginous rings. The bronchus then branches 


into several bronchioles. The bronchioles progressively lose the tartilages as they become 
narrower, The bronchioles end as fine tubules called the a/veolap dutty: 


Alvcoli 
Each alveolar duct opens into an alveolar sac. 


Alveolar sac is the extended region into which a group 
of alveoli or air sacs open. 3 

Each alveolus is à sac-like structure lincd-by-a 
single layer of epithelial cells, It is bound on the outside 
by a network of capillaries. All the alveoli Onpone side 
arc enclosed by the membrane called the pleural 


membrane and constitute a lung. 
The pulmonary artery from(the heart containing impure blood enters the lungs and 


branches into minute capillaries whieli surround the alveoli. These then join together to form the 
pulmonary vein which carries (he purified blood back to the heart 


these cords vibrate and produce sound. 
ps, checks, tongue and the jaws produce specif 
ity that only humans are gifted with and this k 
ings at the top of the evolutionary tree, = 


The tracheas are held open with the help Of Cslinpeg 
gs are towards the esophagus also known as Ilic fon 
sophagus. The cartilages keep the larynx and traches 

The trachea then branehiinto two mai 































[he aif 


piratory &urface in the humans. 
cs 


See anes af rosam 
? ases js 
pediBenweenihe unge and he blood capillaries nd momoranes, li Tangs, the gases are 
Phe cells and the blood surrounding them. ' in the tissues, the gases are exchanged 
The gases move across the membranes by TT 
{he partial Hm of the gas Perak ts oi ne lai oe oe 
pressure {0 the region of lower partial pressure. Further d ERA of higher pers 
independent of the partial pressure of another gas that is mixed with it th ie e il aire 
of oxygen and carbon dioxide are independent of each other. cid o uu 
The venous capillaries lining the alveoli have impure blood that has low concentrati f 
oxygen and thus lower partial pressure (Poz in venous blood is 40mm of Hg) The ira bes hes 
sir in the lungs has higher partial pressure (100mm of Hg) and therefore a, diffuses ito = 
blood through the thin barrier of the alveolus wall. Similarly since the penis of serene 
dioxide is quite high (46mm of Hg) in the venous blood, the gas easily diffuses out into the 
alveolar space where the partial pressure of carbon dioxide (Peo: in venous blood is 40mmof Ig) 
is lower. 
Transport of Gases 
Oxygen Transport l 
Most of the oxygen is transported in a combined state. Some of the oxygen is present in 
solution in the blood. For each deciliter of blood, 4.6m! oxygen enters the blood in the lungs. Of 
this only 0,1 7ml remains in the plasma in the solution form, Remaining enters the red blood cells 
and combines with the hemoglobin. 
The hemoglobin pigment (Hb) has an affinity for oxygen. Oxygen combines with the iron 
ions (Fe?) of the Hb molecule. In the arteries lining the lungs, it combines with oxygen and 


forms HbO», oxyhaemoglobin. 


exchan 
peret 


- remm 











yr 
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However, in the tissues the partial pressure of oxygen ts ien It Is Constantly ; 

up. Temperature is higher because of melabolic reactions and the acidity ts also high, lin ey 
conditions, the oxvhaernoglobin gives up Its oxygen and forms hnemogiobin again, M i the, 

the tissue is lesser is the partial pressure of oxygen. Thus more Oxygen is rele k 
oxyhaemoglobin in the more act ed 
Carbon Dioxide Transport i ; oe = 
Carbon dioxide is transported in three difTerent forms > dissolved gas, bicarbony 
carbaminohaemoglobin molecules. About 3.7ml of carbon dioxide enters each 100m] of? ane 
small amount in the plasma is transported in the dissolved form. Most of the carbon good 
ring the RBCs, 70% is converted to bicarbonate b lovi 

hi a 
N 


enters the red blood cells. Of the gas entering 
rms carbaminohacmoglobin. 


ve Lissues. 


remaining 30% fo 
Formation of Bicarbonates " ae 
Carbon dioxide first combines with water to form carboxy lic acid in the Presence of, 

and an enzyme called the carbonic anhydrase. The carboxylic acid is then split into hydrogen Tin 
y come out of the RBCs and are transponey č 

s b 


ions. Most of the bicarbonate ions i 
d by the haemoglobin. 


and bicarbonate e 
the blood plasma. The hydrogen ions are absorbed b 
COs + H20 —— HCO ——H + HCO; 
Carbonic Bicarbonate 
ion 


acd 

In the lungs, the reverse reaction takes place and the haemoglobin B!VCS up the hydro 
rboxylic acid. This then forni bah, 

D 


ions which combine with the bicarbonate to form the ca 


dioxidc and water. 
H* + HCOZ ——— HyCO3 — FO + GO 
Both the reactions are catalyzed by an enzyme called the carbonic anhydrase 


Formation of Carbaminohaemoglobin 

Some of the carbon dioxide entering the erythrocytes combines ith the globin (prote; 
part) of haemoglobin to form carbaminohaemoglobin. 

The Breathing System . 

There are two types of physical movements associated with/ the gaseous exchange, Thy 
are; : 
o Inspiration or inhalation 
o Expiration or exhalation 
Inspiration or inhalation: 

During inspiration, the outer intercostal muscles contract, which raises the chest cavity o 

Together these movements ser 


the ribs. This is accompanied by the lowering of the diaphragm. 
to increase the area of the thoracic cavity, which redüces the pressure. The air from outside rushes 


into the lungs. 


Expiration or Exhalation 
The inner intercostal muscles cóntraét bringing the ribs back to the original position and 


the diaphragm is also raised back by the/action of the abdominal muscles. This reduces the space 
in the chest cavity and increases the presstfe. This expels the air out of the Jungs 


Lungs & Respiratory System Problems 
The respiratory system/is susceptible to a number of diseases, and the lungs are prone to 
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f disorders caused by Pollutants in the ai 
€ dir, 


rang? v 


p common problems of the respir 


vid? Mory Sistem are: 


^ mos 
sth thma. disorder of the respiratory. . 

“out of the lungs periodically Aem it which the passane 
te Cis narrowing is typically tempo ee ta ae, that enable air to pass 
b: Ref- Asthma by N, ¢ Pary an 8 wheezing, and shortness of 
pe death. (Ref A: y N. WS Jollyman) ' Dut in severe attacks, asthma m 

OG ay 


ult 

gest Cold. 
mon ld caused 

comm. mon cold caused'by over 200 di : 
e tract, the COMMONcSld is the enint Viruses that cause infl ion i 
etitm mild fever. cough headache runny s St common respiratory inf ien died 
| : | k OC snewsi : ection. Symptoms rm 
ji Cancer Sezing, and sore throat. Do ES 


pune Lung canc al 
* f : : growth . 
à of cells in the lungs, lung cancer is a leading 


y 


monia 
pnalioe a inflammation of the lungs usually occ 
a causes fever and inflammation of deii b 
ine lungs have to work harder to transfer oxygen into hel 
from the blood. Comman causes of pneumonia are influe 
n ppracoccus pneumoniae. 
cough is a sympt«c i 

e vec qe j a illness, not an illness itself. There are m diff: : 

of cough an ) i causes, ranging from not-so-serious to life-thre: any ifferent types 
more common causes affecting kids are the common Eaa. ife ireatening, Some of the 
croup and pneumonia. Among the most serious causes oF as sinusitis, seasonal allergies, 
whooping cough (pertussis). ugh are tuberculosis (TB) and 


cause of bacterial or viral infection 
and makes breathing difficult because 
oodstream and remove carbon dioxide 
nza and infection with the bacterium 


ymoni 


—-— M Digestive System 
"ood is our fuel, and its nutrients give our bodies! 

s cells the energy and subs : , 
need to Oper eb A Pase food can do that, it must be digested into Mp Rt PEU pé 
absorb and use. The digestive system has three main functions. First it breaks down fi d into 
molecules the body can use. Then, the molecules are absorbed into the blood à "e ed 
throughout the body. F inally, wastes are eliminated from the bodv EE 

C E oap ia idus our body breaks down food into small nutrient molecules is called 
digestion. r o kinds of digestion—mechanical and chemical. In mechanical digestion 
foods are physical ly broken down into smaller pieces. Mechanical digestion occurs when you bite 
ino à sandwich and chew it into small pieces : is 
" In chemical digestion, chemicals produced by the body break foods into their smaller 
diemical building blocks. For example, the starch in bread is broken down into individual sugar 


molecules. 


Digestive Tract 
[he digestive system is made up of the alimentary canal (also called the digestive tract) 


' and the other abdominal organs that play a part in digestion, such as the liver and pancreas. The 
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. , .— including the esophagus. stomach, and į 
alim . r ans — including ; : Nd igi... : ; : 
imentary canal is the long tube of org i's digestive tract 15 about 30 feet (ab nlesti phe inner wall of the small intestine i 
h to the anus. An adults E OUL 9 d villi, TI IE intestine is cover 
LN | tions called | villi. e villi are the Cred With Millions of mi 
| gs through which nutrients can be $ Of microscopic, finger-like 
Ie Lato the body. TE 
Ceo. y 


that runs from the mout 


long. 
cll before food reaches the stomach, Wh 


glands. which are locateg S t. 


nie 
the liver ( located under the ribeape. i . p 
ce af te Ee DR 
hidden just below the liver), and Storeng s i 


How Digestion Works 
Digestion begins in the mouth, wW ee 
smell. taste, or even imagine a tasty meal. our ae This flow of saliva is set j 
tongue and near the lower jaw, begin producing 58 Minus deis S Set in mgr 
: HER food or think about eating. In response to thi N «Nit 
brain reflex that's triggered when we sense i this en °! z le 
sti : - wnulses through the nerves that control the salivary plang. e, ie adder ( 
stimulation. the brain sends impulse: nds, telly aP acreas (beneath the stomach) are noi 
oistens it for easy swallowing. A digestiv : " of the alimentary canal. but these organs 
own some of the ca bar Dh part © tial to digestion@y \ 
hydra, ye rhe liver produces, bile, which helps 
b fat. Bile is stored in the J 


them to prepare for a meal. 
the food. saliva m 
Lf tarts to break d 


As the teeth tear and chc i 
called amylase. which is found in saliva. 5 
dip „fore it leaves the mouth. dus 
e movements in thc tongue pody absor? AQ 
Bue and m he adder until. ues needed. The pancreas 
enzymes that help digest proteins, — ' 
l 


(starches and sugars) in the food even x ofa a 
Swallowing. ‘which is accomplished by Mes” i 

into the throat, or pharynx- The pharynx, way for food and air, ku 
flexible 


gall 

(o uces 

pron ad carbs. Ù also makes a substance that 
eS stomach acid. These enzymes and 


t5 taker 
atra lize 1 
neu” eT firough special channels (called Dua 
Panc 
Hepatic 
Fines 


moves the food 

§ inches (12.7 centimeters) long. A E 
indpipe wh c swallow to preven c . : 

over the windpipe when Mood travels down à muscular tube in the chest called the esoph 

talsis force food down through the esophagus uf pile tr ; 

f the esopha 10 thy vüirécdy into the small intestine, whe 

phagus, stomach ducts) © » Where 

-aa Bh help: to break down food. The liver also 

; major role in the handling and 


From the throat, 

Waves of muscle contractions called peris 
stomach. A person normally isn’t aware of the movements o 
intestine that take place as food passes through the digestive Ir act. 

At the end of the esophagus. 8 muscular ring OF valve called a sphincter allows foj 

enter the stomach and then squeezes shut [0 keep food or fluid from flowing back up jn à 
csophagus. The stomach muscles churn and mix the food with acids and enzymes, breaking j te, 
much smaller, digestible pieces. An acidic environment IS needed for the digestion hayy 
stomach, Glands in the stomach lining produce about 3 quarts (2.8° liters) OP te, | 
| need further digestion and must, travel into i 


s 8 
Im hing of nutrients, which are carricd to 
Me liver in the blood from the small intestine, 
From the small intestine, undigested 
(and some water) travels to the large 
through a muscular ring or valve that 


intestine 
ie food from returning to the small 
time food reaches the large intestine, the w 
is , the we 


inestine. By the 
finished. The large intestine's main function is to remo 
"move wa 





T "i absorbing nutrients is nearly 
er from the undigested matter and 


place in the 
digestive juices each day. 
Most substances in the food we ca 
sorbed. When it's emply. an adult's stomach has a volume of one fifij y 
re than 8 cups (63-fTui spe 
d to hold mo ps (64fluid ounces) of fay fom solid waste Ma BES CASON 
Large Intestine 


de large intestine is made up of three parts: 

4. The cecum is a pouch at th inni ; 

tu tie large xut. This oe of the large intestine that joins the small intesti 

from the small intestine to the | ee Pe cxpends At diemeten, RIGMdag food to irvel 
Bugs aleinisond al Bie cocum abes As appendix. a small, hollow. finger-like ae 
AE ie Aaa ation ae octors believe the appendix is left over from a een 

3: The colon extends from the Pi appears to be useful to the digestive process. | 
Prabha alee pepe tale Sih "dg the right side of the abdomen, across the upper 
TUS EDEN RAS nee aad HE s He e of the abdomen, finally connecting to the rectum, 
pt ae piam 2r scending colon; the transverse colon. which absorb fluids 

scending colon, which holds the resulting waste. Bacteria in the 


intestine before being ab 
a cup (1.6 fluid ounces). 


afier a large meal. 
Role of the Intestines 

By the time food is ready to leave the ston 
called chyme. A walnut-sized muscular valve at t 
keeps chyme in the stomach until it reaches the right 
Chyme is then squirted down into the small intestine, where 


body can absorb the nutrients into the bloodstream. 


Small Intestine 

The small intestine is made up of three parts, 

The Duodenum, the C-shaped first part 
on 

ds into the large intestine 


but it can expan 


rach, it has beén processed into a thick ligu; 
he outlet of the "Stomach called the pylorw 


consisteney)to pass into the small intestin: 
digestion of food continues wik 


ae Ae to digest the remaining food products 
rectum i j 
m is where feces are stored until they leave the digestive system through the 


1. 
2. The Jejunum, the coiled midsect# 


3. the leum. the final section that lea 
anus as a bowel movement. 
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Disorders of Digestive System 


Diarrhea P 
Diarrhea describes bowel mover 


nents (stools) that are loose and watery, 


"|| have diarrhea once or twice is 

: erious, Many ople will ; Cach "^ 

common and usually not va dip E ur eated with over-the-counter (OTC Yme Yee, 
typically lasts two to three days and can be ir ines © 


RS c or other chronic dj S. 

people have diarrhea often as part of irritable bowel syndrom onic disease, a 

: > C 
large intestine. 

Hernia 


| organ or fatty tissue squeezes through a weak 


tissue called fascia. The most common types of he A 


iting from an incision), femoral (outer groin) ih 
is + tly 
'4 


A hernia occurs when af 
surrounding muscle or connective 
inguinal (inner groin). incisional (resu 
(belly button), and hiatal (upper stomach). 
Constipation 

Constipation occurs when bowe | 
normal length of time betweer bowel movements 
people have bowel movements three times a day, | as 
longer than three days without a bowel movement IS 
become harder and more difficult to pass. 

Gastritis 

Gustritis is an inflammation, 
suddenly (acute) or gradually 
blood and may increase the risk of deve 
Stomach ulcer 


A stomach ulcer (also called a pepu ^ mh olcer is a duodenal 
the gastrointestinal tract. The most common type o stomac nal ulcér, Duoen; 


ulcers occur in the first 12 inches of small intestine beyond the stomach. Ulcers that form in k 
stomach are called gastric ulcers. An ulcer is not contagious or cancerous. Duodenal ulcers p 
almost always benign, while stomach ulcers may become malignant. 
PDC a worm-shaped tube branching off the cecum, the first part of the lu, 
intestine. It is located on the lower right side of the abdomen and is usually about 9 cm (abou), 
in) long, with a thick wall, Only humans and apes have an appendix, 

Symptom : 
and the navel, fever. nausea and vomiting, constipation, and diarrhea. The treatment is sur: 
removal of the appendix, known as appendectomy. If the appendix wall ruptures, infection uv) 
spread to the abdominal cavity, causing peritonitis, an, inflammation of the abdominal linn, 
Acute peritonitis is often fatal if untreated. 

Excretory System {CSS 1995, 2000) 

several kinds of, wastes, including sweat, carbon dioxide gas, {as 
(stool), and urine. These wastes exit the body in different ways. Sweat is released through p^ 
in the skin. Water vapor and carbom dioxide are exhaled from the lungs. And undigested i 
materials are formed into feces in thé intestines and excreted from the body as solid wast! 
bowel movements. 

Urine, which is produced*by the kidneys, contains the byproducts of metabolism — 9* 
toxins, and water — that end up)in the blood. The kidneys and urinary tract (which includes & 


| movements become difficult or less freque 
ranges widely from person to potas nh 

others, only one or two times a Week c." 
long. After three days, the stooj oe , 
e 


irritation, or erosion of the lining of the stomach. It can g, 
(chronic). If gastritis is left untreated, it can lead to a severe be 
loping stomach cancer. T 


Our bodies produce 


kidneys, ureters, bladder. and urethra) filter and eliminate these waste substances from out bil 
Without the kidneys, waste products and toxins would soon build up in the blood to dang“ 


c ulcer or a gastric ulcer) is a small erosion (hole), | 


s of appendicitis include pain and cramps in the area between the right hip be} 


| 
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ef o eliminating waste : 
addition E s & wastes, the kidneys Mid uri 
& y functo e " d ' "P urinary tract. also regulate mans 
kidneys monitor and maintain the bod j 

cive enough water to function prope 
(mei [so secrete the h 

^. kidneys a ie hormone à 
rhe kid ey nan ced bere fTYthropoietin, which stimuli 
od cell P Fein repeat th cellseary oxygen ERE imulates gud controls red 

js; s he ¢ the aci Nou , 
kidneys "t P 5 $ iuh acid-base balance (or the c tthe body) 

hich !5 psp or n dyte function normally Be ence ACER y Duis 
d : s also regulate blo Et à 
TRE (rond It els thro - e Pressure and the level of vital salts i 

„pulang e spe T ugh production of an enzyme ci es Miis Hi te: blood. Fy 
instances), the Kidgeyg cite that blood pressure is SOUTH WU ne SEE 
The kidneys help regulatethe acid-base h s regulated, 


alan sg . 
which is necessary forthe body to function Sae the pil) of the blood and body fluids, 
ure of the Urinary System 


Ys balance of wate 


riy amd be'healthy. r, ensuring that our tissues 


: ple 
The 


ally. 


groct i 
«t neys ? - b M 
Kid The kidneys.arc dark-red. slightly Nattened, bean shape 
4 omahick. Each adult kidney weighs between 12 rs 
s in females. Th . Wen 
15 and ; di Aem one on dk ugs against the back wall of the abdominal cavitv just 
pelo ng A the third lumbar vertebra Th of the vertebral column, between the last horacie 
. Aehrà an : » Hey are protected b i uc i : 
vie : ected by the last 2 ribs. The kidne : 
y da es Non iu ff Vs el and on the side and they rest against the Eede ii 
Their pos slightly asymmetrical, the left kidney being a little higher than the 


d organs about 10 em Ic 
ong. $ cm 
en 125 and 170 grams in males and between 


Each kidney is bean shaped. The outer surface is : 

rhe inner surface has a deep notch called M hee, en Pair pA EE 
nerves enter the kidney through the hilus. i E 
Each kidney is composed of 
numerous microscopic coiled tubules 
called nephron Or renal tubules or 
yriniferous tubules. The nephrons are 
weld together by connective tissue, and 


ry, renal vein and the 


Nephron Renal 


pelvis 





enveloped by a capsule of white fibrous artery Ye: rama 
issue, Outside the capsule is a layer of fat ba id 
called the adipose capsule, followed by a m 
membrane called renal fascia. The 
adipose capsule forms a shock - s 
absorbing cushion and the renal fascia fianai Cort 
vua ex 

fixes the kidney to the abdominal walls. 

The kidney is divided into 2 
regions, an outer region called renal  Ureter 


cortex and the inner region termed renal Medulla 

ies Ba M is subdivided into conical masses, the renal pyramids, cach having a broad 

ieas ia i " cortex anda narrow end called renal papilla towards the pelvis. rhe renal papilla 

ica the wide funnel - like structure called the pelvis. The pelvis leads into the ureter 
en the pyramids. The cortex extends into the medulla as renal column of Bertin. 
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i rrow, muscular, tub 
‘roy are a pair of 08 ‘lat 

Thes : -m long. They are E. 
These are about 28 c ge backward along the dorsal body wall MEN 
rh up of a layer of transitiong) |. 
Ch; > 


which arise from the hilus of the kidney, T E 
adder. Their wall is ma f : ple i 
by a layer of fibrous connective tissue IR 


the dorsal wall of the urinary hl red 
surrounded by a layer of musele fibres, followe 

Urinary Bladder . : VES 
lt is a pear shaped sac situated in the pe ! 

4 naeia ad by transitional epithe ; 
pru : etn es d ki the urefers through the lower part of its back wall T Cah, 

0.5 to | litre of urme, 1t rec of muscle fibres called sphincters du 


. 7 rings 

"theo is guarded by 2 ring- ; MS 
PAR dc yass out from the bladder. The act of voiding of uring ^ n, 
sphincters must relax to Jet urine f Cis cy)” 


Urcters 


c region of the abdominal cavity, ith 
lium that allows expansion, It can à uL 


Reoot Cortex 


micturition, 
of the urinary bladder and leads to the cy E 
Kot, 
1 


Urcthra | ; 
The urcthra starts from the nec 

ies > ns by the ure LS 

- 3 em long and carries only urine. It opens by the urethral orifice iN) 
(ihe vaginal or g 
atic (luid. It passe 


enital apertur In male, urethra is about 20 Mes 
Ip 


females it is about 2 
; through the penis and opens : 
st E p PENS out at i 

ul i 


aperture in the vulva in front o 
und carries urine as well as the sperm 
of the penis by a urinogenital aperture. 
Structure of a Nephron l 

The nephron or uriniferous tubule is the funet | 
of a twisted tubule closed at one end. open at the other with a network of associated "s 
vessels. Each kidney of man is formed of about one million ncphrons. Each nephron has a v ^ 
of about 3 cm. It is differentiated into 4 regions having different anatomical features and diff, 


Rend Mecdutic 


ional unit of the kidney, A nephron T 
Sit, 

















physiological roles. 
The 4 regions are: hat are 
1. Bowman's capsule The Formation of Urine 
2. Proxima! convoluted tubule (PCT) The formation of urine takes place by 3 processes 
1, Ultra filtration or glomerular filtration. Eo: 
2 Selective reabsorption 


3. Loop of Henle 
4. Distal convoluted tubule (DCT) l 
called the glomerulus, which contains a netwon jj 


Each of the nephrons contain à filter 
tiny blood vessels known as capillaries, The fluid filtered from the blood-by the glomerulus hy 


3, Tubular secretion 

yira Filtration or Glomerular Filtration 

Due to the efferent arterioles being narrower than the afferent arteriole, the blood 
pressure is twice that tn the capillary network. Blood enters the glomerulus s à hyd zh 
pressure of 60 mm Hg., to filter out some fine components of blood. The glomerular ge 9i 
pressure is about | 0 mm Hg and is responsible for filtering a large PRF of water paran 
amino acids, vitamins, Na' and a number of harmful substances like urea. uric acid Mouse 
ammonium salts. Pigments, K'. The proteins, fats and carbohydrates are nol filtered out The 
wlomerular filtrate is same as blood minus cells and proteins. It resembles the protein free plasma 


incomposition and Osmotic pressure. 


travels 
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e, urea and calcium. 
gene ium and chlonde filtration 
ions 
hydrogen fons potassium 
| secrelion 
| glucose 4&——— 
—» w 
à amino acids aler 
$ / potassium ions 44—— TS j 
? calcium ions 4&—— £ 
———)P» waler : 
water 4——— 
— waler 
water «4«— — 
water 4&———— 
unne 
passes through the glomerular capillaries in all nephrons offy, 
is filtered out. So about 150.- 180 Its y 


About 650 ml of blood 


kidneys, but in one minute about 
nephric filtrate is formed per day but only 1.5 


called urine output 


Selective Reabsorption 
As the nephric filtrate move 


water, whole of glucose and amino acids, most O 
This process by w 


reabsorbed back into the blood. i 
from the nephric filtrate is called selective reabsorption i 

[he PCT actively absorbs almost whole of glucose, 7595 of amino acids and Vitamin C 

ount ofa’. from the glomerular filtrate. Tiv 


about 70% Na“, about 75% of K^ and a large am 
ascending limb of Henle's loop actively reabsorbs about 2596 of K' and some CI ions. DCT a 
the collecting tubules actively reabsorb some Na’ frommnephric filtrate in exchange with K’ ofi 


s in the nephron towards the collecting tubule, about 99% y 
f the Na’ and Cl, some urea and uric acid a 
hich only useful substances are reabsory| 


interstitial fluid 
The main function of reabsorption is.to fnaintain homeostasis so that volume, eleciroly 
balance composition, pH and osmotic pressure of blood are kept constant 
regulating its composite 
dded to the tubular fut 


Tubular Secretion 
The third process by which the kidneys clean or filter blood ( 
body and als 


and volume) is called tubular secretion and involves substances being a 
This removes excessive quantities \of certain dissolved substances from the 


125 ml of filtrate ! 
- 1.8 Its of urine is excreted out per-day and this 





blood at a normal he 
ne s that are secreted into: "i th level; typical i 
ubular fuid for do quy range of pli 7.35 to pH 7.45 
rom the body include: as 


Liydrogen ions (H+) 
ammonium ions (NH) 
creatinine 
(rea 
some hormones 
some drugs (e.g., penicillin) 
se 3 processes the was 
git OF 6867 P Wastes are cl 
sition of Urine 'anged into urine. 
om. ine is a pále. yellow col 
The urin coloured fluid 
igment formed from the ha labi The yellow , 
oom hes a pH of 6.0. It has a faint. : globin of dead RBCs in th es piede ud 
nature ie smell of'ammonia which form namalic odour due to the ON ED BE is aodio 
pi : 1.8 Its. The volume of urine output i din ene degradation of ures, aed It soon 
.d of. water 95 - 96%, urea 2% rit Irecily proportional to the A EY urine output 
SF wastes [ike uric acid hip uid intake. Chemically 
' puric acid, createnine, 


i$ I ormed 
s j oxalates 2-376. It also contains non.n; 
On-nitrogenous organic compounds like vitami 
amin 


it! 
ates.2 . 
phosph acid.and phenolic substances 


xalie BO 
Kidney Failure or Renal Failure 
| i total inabili 
A artial or inm inability of kidneys to carry on excreti 
called as kidney or renal failure, excretion and salt - water regulatory 


functions is 
ryuses 
Cuus Kidney failure is caused due to many reasons: 
er es Ons: 
2. Infection 
3, Bacterial toxins 
4. Inflammation of glomeruli 
5, Arterial or venous obstruction 
6. Fluid and electrolyte depletion 
7. Intrarenal precipitation of calcium and urates 
& Drug reaction | 
9, 


Haemorrhage 
er mai : 
Proper maintenance of the normal fluid balance, blood volume and blood pressure ca 
n 


help prevent renal failure 


Artificial Kidney 
The haemodialyzer or artificial kidney is a machine used to filter the blood of a person 


panes dod sees oe Bes process is called haemodialysis. Haemodialysis is defined as the 
E. ae bau y rom sed molecules in a solution by interposing a semipermeable 
DU on and water. lt works on the principl ialysis ich is t 

De d m. solute molecules through a semipermeable nena E 
irc x E E consists of a cellophane tube suspended in a salt - water solution of 
Misi ix pu 2 s ion as the normal blood plasma, but without any urea present in it. Blood of the 
pumped from one of the arteries into the cellophane tube after cooling it to 0"C and 
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be allow The Muse los 
: the cellophane tu low urea y wiosk 
n. The pones i the surrounding solution, ric Xy Bones, Mush Sen System 
ymy) term applied to all the rise Nand Joints 


OF Semiripid ș 
gid Structures supporting the soft tissues 


skeleton and is ro Muscular neti 
dosk IS forried Within the nehon, It vertebrates, the skeleton is 

rustaccans, have skeletons known te body, Some inverte : 
: Fudaskeleton as exoskeletons on the outsid of BT POM 
side of the body, 


; ri 
anticoagulant hepa lood in | 
ioan ried e ind to body temperaturc, mixed With an n (anat d idi 
. C ri . ? 4 UO > 1 rov UTI ` 
ifi zr and. ts checked to ensure that it is isotonic any, gelet imal’s body and providing leveridige or 


of the patien hi 
; their large s fi n 
rmit the passage of Be molecule. — ^ E. sand 


mixing it with an 
creatinine and excess så 

The blood which is now pur id 
heparin to restore its normal ple aa 
patients" blood. It is then pumped in ales ee 
as the pones of the cellophane are 100 S 














sult when the kidneys are im E 












Disorders Related to sold ce can re fag ihe amount. of bah es 
e High blood pressure sy | blood pressure by regulating tbs SAN In the p "art that lies outside Ob (he body is caltey | T 
disease. The kidneys cone nin that, along with other su stances, Contro]. i yard f son. bod pant that lies inside (i the bod salle 
They also produce the enzy ape lis of the blood vessels, which affects a pers te | Qus ect 0 = -doskeleton, body is called | 
ait wa ‘ tops (on E LM ———— Maler Ro rm 
constriction of muscle cells in tne ' uS E eve non-living eg. scales, hair, hor. [3 "s ; Ds from endoderm, eer 
‘ : . aiy =e 4] ^ lii à mr CE —— -= 
blood pressure. hrolithiasis) result from the MEER NA Md salts , ou . NEQU Y arc living, e.g, Bones, cartilages 
: roli 3 : " ed c ie allis —— — Enc mmv he lamin, RUN RE 
e Kidney stones (or pep" in the urinary tract. Stones (also E i AT !) can also f er elctal facies may T laminated and Endoskeletal si ee R) 
minerals such as gore cv stones are large enough to bloc * is i es OF ureter, the; oe hollowed./ oU! to make them ulr Weight than RANA are generally lighter in | 
after an infection. IT IGI? Y, But the stones usually pass roug Die urinary tage fo |M uah eaaa liith compe Ms particularly when 
bdomina! pain. AES be removed surgically. | jig foletons found in arthropods COver the Ende: a POsiics and Dtanium are used 
HUN ut limit size, | = SARUN. fonnt in all veriebratas are 
body b t S14 | found inside jee in all vertebrates are 





can cause severe a P 
their own. In some cases, they m 
syndrome is a type © 


ay nce NT 7 
R Faensis leads to loss of protein in tha. M. rid 

f kidney disease that the urin | ojiside. 9t S us die taoin RE qo 
animals. ineo: : Rave both an endoskeleron and an e 


; dy (often around the genitals). It ; POS 
es) or body ( 5 mog E77 unctions of Skeleton VR I ae 


S often the ©) : e y 
and swelling of the er ( er than 6 years old and is more prevalent in boys, Nephiy;. The F 
common in children young, ids P bz The skeletal system has 5 primary functions: 
syndrome is often treated with steroids. . „port; provides structural support for the chtire bod ; 
1) lee, of soft tissues and organs y Bones provide a framework for the 
c . * ^" H > 
alt f minerals (calcium) and lipids (yellow marrow) 


+ eo 
1j Storag : a - ‘ 
sium salts of bone are im 

Calciu portant mineral reserves that help maintain normal 


e . i 

concentrations of calcium and phosphate ions in body fluids 
_ These minerals are important in muscle contraction and nerve activity 
- On demand, bone releases these minerals into the blood to maintain critical mineral 
balances and to distribute them to other body parts 
Lipids stored in the cells of a type of marrow called yell i 

ow b f 

E sd aiite y one marrow are important 
-Yellow bone marrow consists primarily of adipose cells and a few scattered blood cells 
4) Blood cell production: Red and white blood cells and platelets are produced within red bone 
narrow 
« Red marrow fills the internal cavities of many bones 
dj Protection: skeletal elements often surround soft tissues and organs 

* Ex) Ribs protect the heart and lungs, skull encloses the brain, vertebrae shield spinal cord 
$) Leverage (niovement): many bones function as levers that change the magnitude and directions 


of forces generated by skeletal muscles 
* Resulting movements range from very slight changes (motion of a fingertip) to powertul 


changes in the position of the entire body 
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R Vartabrae 
asa 2. Scapula 
Ie Humerus 
ft mu, Z 
Ribs pas 
i: - 
Vertebrae |% pie 
Penis rk | uina 
Sscrum d Wrist 
m DA he 
Carpal b M 
i | 
media i 
y ^O 9 
patella f ig 
\ : Tibia 
| 
la- Fibula 
Tarsals : Pl) ve qf Metatarsals 
7 Me: 
Phalanges 


h begin to develop before birth. When th 
but within a few weeks it begins the proces 
is replaced by hard deposits of calciur 
ents of bone Mt takes about 20 years (y 


The human skeleton has 206 bones. whic 
skeleton first forms, it is made of flexible cartilage, 
of ossification. Ossification is when the cartilage 
phosphate and stretchy collagen, the two main compon 


this process to be completed. a 
The bones of kids and young teens are smaller than. thése of adults and contain “growing 


zones" called growth plates. These plates consist of éofümns of multiplying cartilage cells ty 
2row in length, and then change into hard, mineralized"bone. These growth plates are easy to spo 
"n an X-ray. Because girls mature at an earlier age than boys, their growth plates change inw 
hard bone at an earlier age. 
List of Bones in tbe Human Body 

Here is a list of the various bonés, Which are grouped as per the part of the body thal the 
are present in, 
Bones of the Skull 

The human skull or cratilum is made of 8 bones in all. It houses the brain, and forms: 
hard, protective covering around this master organ. (Frontal (1) Parietal (2) Temporil ( 
Occipital (1) Sphenoid (1) Ethmoid (1) Total number of bones = 8) 







: pones 
pacit! Qur fa 
0 ° 


pones ° 


Bones of 





ce is made up of 14 bones (Mandible 
2) Nasal bone (2) Lacrimal bone (* 
er of bones 714) 
Middle Ear 
riddle Soe T Eon between the eardrum and the cochlea. In all mammals 
including humans, t i ^ p C has three bones that are known as the auditory ossicles. 
These are very sina pe and their function is to transmit sound vibrations from the 
eardrum tO the inner ear, (Malleus (2) Incus (2) Stapes (2) Total number of bones = 6) 
ne Shoulder cK uos 

ae shoulder is made«of two bones that to 
d Scapula (2) Clavicle (2) Total paler ande p Mischiment OF the amm t ths 

the Thorax 


; (1) Maxilla (2) Palatine bone (2) Zygomatic 
ponc &.(2) Inferior nasal conchae (2) Vomer (1) Total 
numb 

the 


nes 0 E À 
pone? "rhe thorax the part of the body between the neck and the abdomen. It is the portion 


below the neck that encloses the heart and the lungs (Sternum (1) Ribs (24) Total number 
anes = 

dm Vertebral Column 
The vertebral column, or the spinal column, is made up of 24 small bones, each of which 
is known as à vertebra. In addition to the vertebrae, there are two other bones that form a 
part of the vertebral column: the sacrum and the coccyx. The vertebrae give the vertebral 
column its flexibility due to which we can bend forwards and sideways. (Cervical 
vertebrae (7) Thoracic vertebrae (12) Lumbar vertebrae (5) Total number of bones=24) 

of the Pelvic Girdie | 
(Hip bone (2) Total number of bones = 2) 

the Hand 

The bones of the hands can be divided into those that make up the upper arm, the lower 

arm, the wrist, the palm and the fingers. The various bones of the hands are as given 

below. (Bones at a Glance Humerus (2) Radius (2) Ulna (2) Carpals (16) Metacarpals (10) 

Phalanges (28) Total number of bones = 60) 

Humerus: This is a single long bone of the upper arm. It runs from the shoulder to the 

elbow. The humerus connects the scapula to the bones of the forearm. 

Radius: Radius is one of the long bones of the forearm that lies on the lateral side of the 

ulna (the other bone of the forearm). Prismatic in shape, it starts from the lateral side of 

the elbow and continues to the thumb side of the wrist. 

Ulna: \t is a long bone that runs parallel to the radius, along the forearm. It has a 

prismatic shape, and lies on the side of the little finger. 

Carpal Bones; These are the bones of the wrist. There are 16 carpal bones in all, 8 on 

each wrist. They are: 

Scaphoid bone (2) 

Lunate bone (2) 

Triquetral bone (2) 

Pisiform bone (2) 

Trapezium (2) 

Trapezoid bone (2) 

Capitate bone (2) 
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Hamate bonc (2) Tahere are 
of the palm, an 3 MCtaca, 
© Metacaurpal Bones: These m n t digit. Pa] ben, | 
AES pln Eee lets « of the fingers. There are 5 proximal phafan, . 
ir 
a 


metacarpals. They are 4 intermedi, 

ach finger, except the thump » EN 

and are known as the distal "a ls 
v. 


These are ihe bone 


ed in front of the 


e lhalanges: 
hand, and they arc locat : à 
in front of the proximal phalanges. pola 

phalanges are located at the tip of cac ger, 


They are 5 in number. 
the thigh, the lower half of the legs 


Bones of the Leg : hose that make up 
Tres porot Gf ind eer "Fibula (2) Patella (2) Tarsals (14) Metatarsals (10) Phan 
R 


feet.( Femur (2) Tibia (2) 
Total number of bones = 60) — 
Femur: This is the longest ai int 
Tibia: The tibia is the second longes 
forms the lower part of the leg below the knee. Th Satay 
strongest bone of the body. It is commonly known as the $ à A 
Fibula: Vhe fibula is a long but thin bone which, along w itti the tibia. forms the " 
part of the human leg. It is attached to the tibia at both the ends. The fibula is also gee 
as the calf bone. MU 
Patella: Vhe patella is a triancular bone that forms a protective cap over the A " 
Also known as the kneecap, it articulates with the femur (thigh bone). It is the (di 
sesamoid bonc in the human body. 
Tarsal Bones: The tarsal bones are t 


on each foot. They are as under. 


Calcancus (2) 

Talus (2) 

Navicular bonc (2) 

Medial cunciform bonc (2) 
Intermediate cunciform bone (2) 


Lateral cuneiform bone (2) 
Cuboid bone (2) | 

e Metatarsal Bones: There are 5 metatarsal bones in each foot, one corresponding to cat 
digit. These lie between the tarsal bones and the phalanges, These may be considered |, 
be equivalent to the metacarpal bones of the hands. 

© Phalanges: These are bones of the toes of the fect There are 5 proximal phalanges ir 
each foot. There are 4 intermediate phalanges, one on each finger, except the big toe. Th 
phalanges on the tips of the toes are known as.the distal phalanges. They are 5 in numb 


he human body. and is also known as the th; 
bone in the human body. Along with the fi s 
e tibia is considered by many " a 

" 


- 
< 


(28) 


he bones of the ankle, and there are 14 tarsal bots, - 


Muscles and their Functions 
Bones don't work alone — they need help from the muscles and joints. Muscles pull on 


the joints. allowing us to move. They also Help. your body perform other functions so you can 


grow and remain strong, such as chewing fod and then moving it through the digestive system 
A conservative estimate of thé number of skeletal muscles in the human bod) ' 


630.which make up half of a person‘s-body weight. They are connected to bones by tough, con 
like tissues called tendons, which allow the muscles to pull on bones. 


Mumans have three different kinds of muscle: 
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4 SZ 
g^ 265 
scle is attached to he 
eetetal MESCA m 9 bone, Mostly | 
! face. Skeletal seuss called striated pe e GES. arms, abdomen, chest. neck, and 
parizenta? * tewed under a Mictosec 2 are made up of fibers that have 
: Pe These muscles hold the skeleton 


her. give the body shape, an iw; 
: d help a Wirth every day movements (ky : 
| ] * (Known as voluntary 


tog Us 
se yo 
uscles hecause you can control their movement). They 


involuntary). Examples of smooth muscles are Ie elis ce his why they're aise culled 
walls of the stomach and i 
Sto intestines, 


diac muscle is found in the hea 
3. Car 5 i rt. The walls oft , 
almost entirely x paa fibers. Cardiac muscle is iis iNet i e aS 
rhythmic. powerful contractions force blood out of the heart Prim type of muscic. Its 
eletal Muscle vs Smooth Muscle vs Cardiac Muscle isa 


scle 
y attached to the skeleton 


j Must 
à Direct! 
d Aids movement and locomotion 
o) [s voluntarily activated 
i were fo view it under a microse 

o l| vou : ICroscape You w Sar : : 

which we call "Striated Muscle" ? ould sce it has a striped appearance 
o Fatigues rapidly in comparison to Smooth and C ardiac Muscles 
o Isableto stretch and then resume original Shape 
o Its striated Ni die from its formation of actin and myosin muscle fibres 
o Is capable 9 powertu muscle contractions and just as adequately small contractions for 
delicate action requiring precision z 
Is stimulated by the nervous system in the form of motor neurons 


Sk 


o 
o The muscle attaches to the skeletal bone by tendons 
o Well supplied with nerves and blood vessel 


Smooth Muscle 
get its name because it is smooth in appearance if viewed under a microscope, since it is 


o 
arranged in bundles or sheets of muscle fibres 

o contracts involuntarily (Regulated by the autonomic part of the nervous system 

o found in the walls of structures within the body, which are generally hollow (Le. veins. 
arteries and the intestines) 

o one of its key functions is to maintain flow of fluids and foods along its hollow structures 

o Main locations of involuntary muscle (Erectors of hairs, Pupils, Ducts of glands. 


Oesophegas, Bronchi, intestines, stomach and Blood vessels) 
o Slow Rhymithical contractions 
o Fatigues slowly 


Cardiac Muscle 
© Found only In the heart and at the cardiac ends of the main blood vessels 


o Contracts involuntarily 
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: i in appcarance 
If viewed under the microscope It would be dies "t 


Doesn't fatigue 
Rhythmic contractions Inevous avete 
n - LIS 
EAEE without signals from nervous system due to Pacemaker Celt 
High count of mitochondria 
High count of myoglobin 
Has a good blood supply 
Contrasts and Comparisons 
; : e l 
Joints piel n De two bones meet. They make the skeleton flexible — Vithoy " 
i ssible. tt i, 
a du ur boies to move in many ways. Some joints open and close likea i. 
(such as knees and elbows), whereas others allow for more ema movement — 4 shou 
or hip joint, for example, allows for backward, forward, sideways, and rotating movemen, ^ 
Joints are classified by their range of movement. 

e Immovable, or fibrous, joints don't move. The dome of the skull, for example. ig nu 
of bony plates, which must be immovable to protect the brain. Between the edges of, t 
plates are links, or joints, of fibrous tissue. Fibrous Joints also hold the teeth in th 
jawbone. 

e Partially movable, or cartilaginous, joints move a little. They are linked by carti 
in the spine. Each of the vertebrae in the spine moves in relation to the one a 
below it, and together these movements give the spine its flexibility. 

e Freely movable, or synovial, joints move in many directions. The main jointy fy, 
body — found at the hip, shoulders, elbows. knees, wrists, and ankles’ -are free 
movable. They are filled with synovial fluid, which acts as a lubricant to help-the joins 
move easily. 

Three kinds of freely movable joints play a big part in voluntary movement: 
Hinge joints allow movement in one direction, as seen in the knees and elbows. 

2. Pivot joints allow a rotating or twisting motion, like that of the'fiead moving from side i; 
side. 

3. Ball-and-socket joints allow the greatest freedom of móverüent. The hips and shoulders 
have this type of joint, in which the round end of a long-bone fits into the hollow of 
another bone. 

Problems with the Bones, Muscles and Joints 


The tissues of the skeletal system are affected'by degenerative wear and tear, infectious 
agents, genetic anomalies, etc. Some of the commonly known diseases, disorders and medical 
conditions of the skeletal system have been described below. 

Arthritis 


Arthritis, an inflammation of any joint; is the most common and best known of the join! 
disorders, affecting 10% of the world's population. Autoimmunity, wear and tear of the joints and 
associated tissues, and infection are the common causes. Depending on the cause and the tisu 


affected, about 100 different typés(have been identified. Osteoarthritis, rheumatoid arthritis a 
psoriatic arthritis are some of the common types. 
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le S , 
Ned hursae, which serve as a cushion 


led SdCSeag 
cs 


onc. < ^or prese, i i q x 
a the b affected joints, Such ; N ALIN joints, Shoulders, knees, elbows and 
veel -ommonty Nlammation can ve 
E js ihe € cur duc to infections, trauma. or 


att . is * . D b 

AA tri result of bone infection, either 

E ie de surgeries involving metaf plates an 
ftc he infected boneNEVer Chills, n 


wal or ‘on in t i NE 

NT DON causative agent Of Osteomyelitis 
! co 

ost k 


ntrac À 
* ücted through another infected organ of the 
: rods. lt is characterized by severe pain and 
dusea, and Weakness, Staphylococcus agrgus is 


|o. m 
ihe " rosis 


ose is one of the mOst.common bone diseases 
It is the result of an imbalance 


nine The bones became weak and tend to get fr 
“es! . 


es, and is characterized by reduction in bone 

m the bone formation and bone reabsorption 

actured easily, 

litis F - A 

e called polio, this disease is highly contagious and infectious 

lid vieuses. It affects the nervous system re 

itted through fecal-oral contact. While 

tre are some who experience mild symp 
tc. There are three types of poliomye 

Paralytic poliomyelitis. 


"m. 

polio" and is caused bs three 
sulting into partial or total paralysis. It is 
90-95% of the people may not show any 
toms like nausea, fever, decreased appetite, 
litis- Abortive poliomyelitis, Non-paralytic 


pcs 9 
ien KM 
symptoms: d 
;iipatlon. € 
s jiomyclitis and 
PEW. sng 
qendinttis . E 5 E cee Ladi ais a - 
Tendons are the loug connective tissue cords between the muscles and bones, which 
muscles to move the bones. l'endinitis is the inflammation of the tendons that is caused by 
er „ruse of muscles or due to an injury. It usually affects joints of the knees, hips, clhows, 
7 oes heels and wrists. It causes tenderness and pain near these joints. When tendinitis 
eu the elbow it is given a specific name - Tennis elbow (Lareral Epicondvlitis). 
Human Reproduction 

All living things reproduce. Reproduction — the process by which organisms make more 
organisms like themselves — is one of the things that sets living things apart from nonliving 
things. But even though the reproductive system Is essential to keeping a species alive, unlike 
other body systems it's not essential to keeping an individual alive. l " 
In the human reproductive process, two kinds of sex cells, or gametes, are involved. The male 
gamete, or sperm, and the female gamete, the egg or ovum, meet in the [emale's reproductive 
system to create a new individual. Both the male and female reproductive systems are essential 
lor reproduction. 


Male Reproduction System NY 
Most species have two sexes: male and female, Each sex has ils own unique reproductive 
system, They are different in shape and structure, but both are specifically designed to produce, 
murish, and transport either the egg or sperm. " T m 
Unlike the female, whose sex organs are located entirely within the qs = je in 
: z HA ifa * tls 
reproductive organs, or genitals, that are both inside and outside the pelvis. The male ge 
include: 
* The testicles : 
s didumi > vas deferens 
* The duct system, which is made up of the epididymis and the vas deferens 


E 


: 


' often do so based on religious beliefs, concerns about hygiene, or cultural or social reasons. lla 
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e t CCSS à ve 


. "TW haos penis : a ; icles. or tes 
ji ay who has reached sexual maturity. the i ee cass T Produce z, 
ms : : 
million of S sperm cells The testicles arc oval-shape E € abouts 74, 
utíons y ! . 


; in di r. The testicles * d," 

i i h and | inch (3 centimeters) in diamete Bre also a Ni 

centimeters) in length an ss, including testosterone. Teg "ny 

endocrine system because they produce hormones. Oster, | 
hormone that causes boys to deve 


\ 
lop deeper voices, bigger muscles, and body and facia ^ : 
pairem A egi oe epididymis and the vas deferens, which make i 

Alongside the testicles are sag? tania! ; ; 
system of tie vale reproductive organs. The S de jii n M Pas 
alongside the testicles and transports the spenen a sorat - thee 
a set of coiled tubes (one for each testicle) that connec s s. 

The epididymis and the testicles hang m a 
pouch-like structure outside the pelvis callcd the 
scrotum. This bag of skin helps to repulate the 
temperature of testicles, which need 10 Be kept 
cooler than body temperature to produce sperm. 
The scrotum changes size to maintain the right 
temperature, When the body is cold, the scrotum 
shrinks and becomes tighter to hold in body heat. 
When it's warm, the scrotum becomes larger and 
more floppy to get rid of extra heat. This happens 
without a guy ever having to think about it. The 
brain and the nervous system give the scrotum the 
cue to change size. i 

The accessory glands. including the 
seminal vesicles and the prostate gland, provide 
fluids that lubricate the duct system and nourish | E 
the sperm, The seminal vesicles are sac-like structures attached to the Was deferens to the sid, 


the bladder. The prostate gland. which produces some of the parts of semen, surrounds à 
ejaculatory ducts at the base of the urethra, just below the bladder. rhe urethra is the channel jy 
carries the semen to the outside of the body through the penis: Lhe urethra is also pant of i 
urinary system because it is also the channel through which ürine passes as it leaves the blade 
and exits the body. m l 

The penis is actually made up of two parts: the shafteand the glans. 1 he shafi is the ny 
part of the penis and the glans is the tip (sometimes called*the head). At the end of the glans»: 
small slit or opening. which is where semen and Urine exit the body through the urethm, Ik 
inside of the penis is made of a spongy tissuethat can expand and contract. 

All boys are born with a foreskin, a Joldvof Skin at the end of the penis covering the gla» 
S me boys are circumcised, which metis that à doctor or clergy member cuts away the fonsi: 
“ircumcision is usually performed during a baby boy's first few days of life. Alius 
vircumcision is not medically necessary, parents who choose to have their children circumcis. 


up the ^. 


ns Ung. 
*1 


who have circumcised penises'and those who don't are no different: All penises work and fed? 
sume, regardless of whetherthe foreskin has been removed. 










te who has reached puberty will Produce 
sly small: only 1/600 of an inch (i E n 
round cells, but during puberty. P fo iii 
nto sperm cells. The cells divid ang y S 
es. The head contains genetic Materia 
jie yes into the epididymis, where tliey compl 
d à ravel through the epididyffiis, 
pu he sperm thea move tc the vas defere 
sland produce a Whiish Nid called se 


Willie of 4 


N perm cells every day | ach 
uillhimete X : 


rs long) Sperm develop in the 
Ubules, At birth, these tubules 
and Other Hormones cause these cells 
until they have a head and short tail. 
Fhe sperm use their tails to push 
velopment. It takes sperm about 4 to 


E on ample 
ange 
al (genes), 
ete their de 


ns, ür $ , e "C0 . r 
Sperm duct, The seminal vesicles and 


È X minal Nui PR > 2 3 
qoe a male is sexually stimulated. The oria d wi Which mixes with sperm to. form 
its ;ONIICO usually hangs limp. becomes hard 


1. ae excited: Tissues in the non; 
ame ale is ER h 4 l'issues in the pens fill with blood and T ARUM UA PN MSAN 
c : rig of the erec ix E s stilT and erec 
ection). The neS t penis makes it easier to insert into the female's vagina 


i sourses When the erect penis ie ai 
„xual inte(gows 1e erect penis is sumulated, muscles around the reproductive 
. contract und orte the semen through the duet System and uretl he reproductive 
opns m body through his urethra — this process js rethra, Semen is pushed out ol 
male $ : ; 500 milli 95 15 called cjaculation, Each time a wuy 
ihe inteseit can contain up to million sperm, : i guy 
acl When the male ejaculates during intercourse, se 
"RI vápina the sperm make their way up throug! 
lio rine contractions. Ifa mature eve ic j : 
with help from UR oats APA ete CEB Is Mone of the female's fallopian tubes, a 
ple sperm may penetrate it, and terization, or conception, occurs 
s weeks S ilie s is H * a aha er i 
[his fertilized egg ts now called a zygote and contains 46 chromosomes — half from the 


wo and half from the sain MT ae material from the male and female has combined so that 
j new individual can pos ENC zygote divides again and again as it grows in the female's 
perus. inaturing over the course of the pregnancy into an embryo, a fetus, and finally a newborn 
y. 

Lee Reproduction System 

Unlike the male, the human female has a reproaucuve system located entirely in the 
pelvis (that's the lowest part of the abdomen), The external pant of the female reproductive organs 
is called the vulva, which means covering. Located between the legs, the vulva covers the 
apening to the vagina and other reproductive organs located inside the body. 

The Neshy arca located just above the top of the vaginal opening is called the mons pubis 
[wo pairs of skin flaps called the labia (which means lips and ix pronounced: LAY -bee-uh) 
surround the vaginal opening. The clitoris a small sensory organ, is located toward the front of 
the vulva where the folds of the labia jou, Between the labia are openings to the urethra Uhe 
amal that carries urine from the bladder to the outside of the body), and vagina. Once girls 
became sexually mature, the outer labia and the mons pubis are covered by pubic hair. 

A female's internal reproductive organs are the vagina, uterus, fallopian tubes. and 
ovaries, 
Ihe vagina is a muscular, hollow tube that extends [rom the vaginal opening to the uterus. {he 
vagina is about 3 to 5 inches (8 to 12 centimeters) long in a grown woman. Because it has 
muscular walls it can expand and contract. This ability to become wider or narrower allows the 


men is deposited into the female's vagina. 
| the cervix and move through the uterus 


, Vagina to accommodate something as slim as a tampon and as wide as a baby. The vagina's 


muscular walls are lined with mucous membranes, which keep it protected and moist. 
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The vagina has several. functions: for sexual intercourse, as the pathway thay a 
f n's body during childbirth, and as the route for the menstrual blood (thy lake 
out of a woman's bod) € Perigg ® 


leave the body from the uterus. 
A thin sheet of tissue W 


ith one or more holes in it called the /mmen partially « i 
« å z À Oyi 

oen Eie vagina. The vagina connects with the uterus, OF womb, al the cervix. 1 m , 

has strong, thick walls. The opening of the cervix IS very small dioe sender toan: Straw), y vin 

whv a tampon can never gel lost inside a girl's body, During childbirth, the cervix can ^ hich: 
. p 


allow a baby to pass. 

The uterus is sh 
with a thick lining and muscu 
fact. the uterus contains some of the strongest 
muscles in the female body. These muscles are 
able to expand and contract lo accommodate à 
growing fetus and then help push the baby out 
during labor. When a woman isn't pregnant, the 
uterus is only about 3 inches (7.5 centimeters) 
long and 2 inches (5 centimeters) wide. 

At the upper corners of the uterus, the 
fallopian Wwbes connect the uterus to the ovaries 
‘The ovaries are two oval-shaped organs that lic to 
the upper right and left of the uterus. They 
produce, store. and release eggs into the fallopian 
tubes in the process called ovulation Each ovary 
measures about 1% to 2 inches (4 to 5 


centimeters) in a grown woman, 
There are two fallopian tubes, each attached to a side of the uterus. The, fallopian tuy, 


are about 4 inches (10 centimeters) long and about as wide as a piece ol-spaphetti. Within equ, 
tube is a tiny passageway no wider than a sewing needle. At the other end OF each fallopian tube 
is a fringed area that looks like a funnel. This fringed area wraps around he ovary but does) 
completely attach to it. When an egg pops out of an ovary, it enters the fallopian tube, Once tix 
cge is in the fallopian tube, tiny hairs in the tube's lining Afelpypush it down the narts 
passageway toward the uterus. 

When a baby girl is born, her ovaries contain huhdeeds of thousands of eggs, which 
remain inactive until puberty begins. At puberty. the pituitary gland, located in the central par ui 
the brain, stans making hormones that stimulate the Gvaries to produce female sex hormone. 
including estrogen. The secretion of these hormones causes a girl to develop into à sexuill 





aped like an upside-down 


lar svalls — in Fallopian tube 


pear. 





mature woman. 
l'oward the end of puberty, girls begin to*release eggs as part of a monthly period call! 
the menstrual cycle. Approximately onge d mouth, during ovulation, an ovary sends a tiny eg 
into one of the fallopian tubes. 
: Unless the egg is fertilized by a sperm while in the fallopian tube, the egg dries up un! 
ei the body about 2 weeks later through the uterus. This process is called pie nstriatiin 
Bloo and tissues from the imf Tining of the uterus combine to form the menstrual flow, whic 
in most E lusts from 3 to.5 daysvA girl's first period is called menarche 
t's common for women and girls to expericnce some discomfort in the days leading I 
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i ; es ho 1] 
women gel right before their periods A Physical and emotional symptoms that 


i | ~ ‘ nsi f ^ * Zs 
YF siS headaches, constipation, diarrhea, food era; as aene, bloating, fatigue, backaches. 
ting OF handling stress, favings, depression, irritability, or difficulty 
ane" can take up to 2 years from metlarche for a girl 
time, her body is adjusting to the Sa 5 body to develop a regular menstrual 


; that 
ie 10 l 
-jé for an adult woman ts 28 days, but the NAT id M On average, the 
j © 35 days. 


- ^ 


i : le hi i 
cri ^ female and male hàve'sex within se 
F al in several davs of the female's ovulation (egg release) 


xs can occur. When the male ejaculat i 

ilit d 0.2 fluid. our ates (which is when semen I 

lt 0.05 and V. wnces (1.5 to 6.0 millilite emen leaves à man’s penis). 
crs) of semen is deposited into the vagina, 


wee iMian spe in thi 
i a 75 and 900 mittion sperm are in this small at 
jet “yin through the cervix and uterus to meet the 
E {0 fertilize Pence: 
spe n week after the sperm fertili; 
Aboul Wys! Prepnan a 24 ertilizes the epp. the fertilized cgg (zygote) has become 
cellad blusfocy. gnancy lasts an average of 280 diyé —iabiout 9 ma : ias become a 
de thé yirrerence seten identical and fraternal twins? pA 
i : vins (also ca zygotic twi x 
yis e PE ees twins) Occur When one fertilized egg splits and 
yeveloP> ina tee eae PER gd more) fetuses. The fetuses usually share one plucenta 
ygentical twins A : V So they generally look alike and are the same se^ ^ 
soman's chance oft B en = (wins are nol related to age, race or family history on 
Fraterna e (aso called dizygotic twins) develop when two ‘separate eggs are 
ed by two different sperm. Each twin usually has it ae : E di 
y has its own placenta, Fraternal twins (like 


M of semen, and they "swim" up from 
. t LI 
Bg In the fallopian tube. It takes only one 


fertilize? t b 
other siblings) deu out 50 percent of their genes, so they can be different sexes. They 
generally do not look any more alike than brothers or sisters born from different pregnancies 


lv , 
multiples may contain all fraternal siblings or a combination of identical and fraternal siblings 


€ 
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The Five Sense Organs in Human Beings 





The sense organs — eyes. ears. tongue, skin, and nose — help to protect the bis 
hat relay information through sensoryneurons 3 k 
0 


human sense organs contain receptors t UEM SI 
appropriate places within the nervous system. Each sense organ contains different n eceptors, ` 


o General receptors are found throughout the body because they are present inskin, viscera| org 
n 


( visceral meaning in the abdominal cavity). muscles, and Joints. 
o Special receptors include chemoreceptors (chemical receptors) found in the Mouth ay 
fi 


nose, photoreceptors (ligi rece 


cars 
ght, smell, taste, and touch, the last of wal 
k? 


Aristotle classified five senses: hearing. si 
ivisions, including the senses of pressure, heat, cold, contact, anq pa 
h, 


has a multiplicity of subd i 
be regarded as the classical five senses, althoughasciemigtg ha 
( 


These have continued to 


determined the existence of as many as 15 additional senses. 
Sense organs buried deep in the tissues of muscles, tendons, and joints. for example vip 


rise to sensations of weight. position of the body. and amount of bending of thé various Joints 
these organs are called proprioceptors. Within the semicircular canalof the ear is the organ of 
equilibrium, concerned with the sense of balance. General senses, whieh produce informati; 
concerning bodily needs (hunger, thirst, fatigue, and pain), are also.recognized. 

The Human Eye (CSS 1985, 1990/2002) 


The human eye is wrapped in three Jayers of tissue: the Scléra, the choroid and the retina Tre 


retina is the inner laver of the eye. 
How Does The Human Eye Work? 


film —------------re0e+0~ tetina 









diaphragm -%--------2 uis 
F- aperture -4> 3- pupil 
"iens a r- lens f 


NS 
black pairit ---------- choroid —— SERERE Ý s 


! The individual components of the eye work in a manner similar to a camera. Each pir 
plays a vital role in providing Gléar vision. So think of the eye as a camera with the corna. 





/prors) found in the eyes. amdmechanorecepors found a. 





tin foctisi 
f light and bends them through the put 4 M 
E Mt dark, round opening i i 
: in the center ol 
mera, g 
T er : Ns i s x à 
(be a eye: Note that the lens is the pan which is camera, helping to focus light to the 
fi to be replaced by an artificial implant dans E 
s. 


of t , 

flm ? ack wall of the eyen Phe photoreceptor nerve cells of the ret; 

Ises and sendMhem throuph the optic a ee 

noes The center | 09 0f. the retina is called the Micula, T D the brain where an image is 

weve’: ding visian. The peripheral retina i ^u. liis IS respotisible for your sliarp 

qm your the "film" is bad in the eye (ie m eee lor the peripheral vision. As with 

j i e. eti 

r3, ta pod picture. na), no matter how good the rest of the eye 

r Chamber 

Ante Thê cavity 1n the front part of 

cn the lens and cornea is 

the yf» Anterior Chamber. It is filled 

a Aqueous: a water-like fluid, This 

M E roduced by the ciliary body and 
into the blood circulation 

e chamber angle. pupil 








aqueous 


"(WC 
bel humour 


iris, 
angle extends 360 degrees al 
eter of the iris. Channels here 


cornea, 





choroid 


e perium ; : 
qu aqueous fluid to drain back into the blood circulation from the eye. May be obstructed in 
glaucoma. 

Ciliary Body 

A structure located behind the iris (rarely visible) which produces aqueous fluid that fills 
the front part of the eye and thus maintains the eye pressure. [t also allows focusing of the lens. 
Conjunctiva 

A thin lining over the sclera, or white part of the eye. This also lines the inside o! the 


eyelids, Cell in the conjunctiva produce mucous, which helps to lubricate the eye. 
Cornea 
The transparent, outer "window 


layer of the cornea is known as epithelium. lis 
made up of transparent cells that have the ability to rege 
cornea is also made up of transparent tissue, which allows li 
llyaloid Canal 

A narrow channel that runs irom the optic disc to the back surface of the lens, It serves an 
«mbryologic function prior to birth but none afterwards. 


" and primary focusing element of the cye. The outer 
main job is to protect the eye. The epithelium is 
nerate quickly. The inner layer of the 
ght to pass. 


ee el PER ee 
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Inside the n 
one's eye color. Tr acts like the di 
more or lesa light into the eye. 
' S l 
l upil cotored iris that controls how much liy 


h 
of a camera, opening and. closing, to ! tm 


center of the 
like the iri^ 


he pupil 


The dark opening ta the 
eve. The colored iris functions 
amount of lipht enter! through t 
lens 


fitr, ; : 


" 
Li 


f the. iris that performs delicate fucysin 
ns is soft and pliable, allowing for 5 ^il 
the Jens hegins fo become fey In 


. ‘ A I 
(his ix known as presbyopia Pini, 


- immedintely behiti 
«ons under 40, the le 
es bor individuals over 40, 
to the eye more difficult, 


The port of the eye 
rays upon the retina [n per 
(rom a wide vnriety of distinc 
making focusing upon objects near 


Macula I 
The port of the retina which is mos 


vision, I is located. near the optic ne 
alor vision. 


(sensitive, and is responsible for the T" 
reading) rve directly at the buck of the eye (on the j 'y 
i he " 
Hus urea is also responsible for € 
Optic Disc 


Hie poitin c where the nerve (along with an artery and Vein) e, 
Ver 


in the back of the cy 
since there are no rods or cones in | 


to the "blind spot" 


the eye corresponds ian 2 | 
location. Normally, à person docs not notice this blind spot since rapid movemcents of the ere x 
brain compensate for this absent information. This i5 the ares Ihi ^ 


processing in the 
ophthalmologist sludi 
nerve becomes damaged ofte 
viewed with an ophthalmosco 
Optic, Nerve l 

The optic nerve is the structure which takes the information from the retina as electri 
livers it to the brain where this information is interpreted asa Visual image y 


butidle of about one million nerve fibers. 


cs when evaluating 8 patient for glaucoma, n condition where the NV 
n due to high pressure within the cye, As it looks like & Clip the 
pe, it is sometimes referred to as the Optic Cup, he 


signals and de 
optic nerve consists of n 


Retina 
membrane lining the back of the eye that contains photoreceptor cells, ‘They | 


photoreceptor nerve cells react to the presence and intensity of lighteby sending an impulse tov, 
brain via the optic nerve. In the brain, the multitude of nerve impulses received from te 
photoreceptor cells in the retina are assimilated into an image, 


The 


Seleru 
The white, tough wall of the eye. Few digcases affect this laycr. It is covered by i 


episclera (a fibrous layer between the conjunctivitind sclera) and conjunctiva, and cye mukh 
ure connected to this. 


Vitreous 
Next in our voyage through the eyeisthe vitreous. This is a jelly-like substance that fils 


the body of the eye. It is normally clear Auf early life, it is firmly attached to the retina behind 
With age, the vitreous becomes more water-like and may detach from the retina. Often, lite 
clumps or strands of the jelly. fórm and cast shadows which are perccived as "floaters", Whe 
frequently benign. sometimes floaters can be a sign of a more serious condition such as à rind 
tear or detachment and shouldybe investigated with a thorough ophthalmologic examination. 


car cavity, The ossicles transmit the vibratory motion of the c 
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fà involved in hearing but only 
ul Er (external) Ear 
[ht ^ pe outer car consists of an outegzfunm.i like 
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| 


Au 4 
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he " *$, 
Sure waves 


pre Outer Ear 
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«t pM ue outer car (the auricle) and the 
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À gn with the continuous. vibrations of 


4 
e 


Middie 


Somit irculer 





Eustachian Tube 


Pinna 

An eustachian tube or auditory tube connects cach middle ear to the throat. This tube 
allows air to pass between the tympanic cavity and the outside of the body by way of thc throat 
and mouth. It is important in maintaining equal air pressure on both sides of the eardrum, which 
is necessary for normal hearing. 
The Middle Ear 

The middle ear consists of an air-filled space in the temporal bone called the tympanic 
cavity that separates the external and inner cars, an eardrum or tym panum (tympanic membrane), 
and three small bones called auditory ossicles, The tympanic mernbrane is the first structure to 
respond to sound by vibrating sympathetically with the airborne waves. The tympanic membrane 
à stretched across the end of the external auditory canal, and air molecules push apainst the 
membrane, causing it to vibrate at the same frequency as the sourid wave. It has an oval margin 
and is cone-shaped, with the apex of the cone directed inward, Its cone shape is maintained by 
the attachment of one of the auditory ossicles (malleus). 

The auditory ossicles being the smallest bones in the bod y are named according to their 
shape - the malleus (hammer), incus (anvil), and stapes (stirrup). The handle of the malleus is 
wcured to the eardrum, and the base of the stapes fits into the oval window. Tiny ligaments 


suspend the ossicles, and minisynovial joints link them together in to a chain that spans the middle 
a'rdrum to the oval window, which 


citing the hearing receptors. 


in turn sets the fluids of the inner ear into motion, eventually ex: s. 
ear to the throat. This tube 


An eustachian tube (auditory tube) connects each middle 
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The pans of the labyrinths include à € saei n hearin 
} icircul - canals (anterior persterior and lateral) that function in providing a » by 
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Cy are the first step in the digestion of 


people " 
meat), While we chew food. the tongue 


jong. 


she 

y ain sounds: two sets of t it 
people arid ia eae Im'theit lives, the Primary teeth (also called the baby. milk 

P ge ciduus is dti. te ade dO yah GE: called the adult or Secondly teeth) Children 

Y 20 primi » Me permanent teeth by about ape 3 Ad it h 32 
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h TYP | 

feci amans have a«omplete set of 32 permanent teeth 
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semicircular canals, contains mem 
pe St LN. i ike the coiled shell of ; ME of! manent tecth at the top and sixteen at th 
The cochlea, as its name suggests. © shaped like ihe car” "i OF a snail, Insig Siste” a -cisa at the bottom jaw: 
contains a bony core (modiolus) and a thin bony shelf (spiral Dee : at winds around a o 8 in^. 9 
like threads of a screw, The compartments constitute thc bony i a the cochlea, ang lhe o 4 we eae 
are filled with perilymph. It contains many thousands of stiff, arcs ibres, whose length, , o Spe e , 
from the base of the cochlea to its apex. Vibrations enterin èr, Q 42 molars. 
h d aya iom of tooth with a narrow edge (in humans, the front teeth). Incisors are used 


la vestibuli and pass through the Vestibyly 
4 


duct. where they cause movements in w to cut food. An incisor has | root. Adult humans have 8 incisors (4 in the top jaw and 4 in 


the bottom jaw). 

s Canine (also called cuspid) - à type of tooth with a single point (also called canine tooth) 
and a single root. Cuspid teeth are used to bold and tear food, Adults have 4 canine teeth 
(2 in the top Jaw and 2 in the bottom jaw). Canine means. "of or like à dog." 

. Premolar (also called bicuspid) - the type of tooth located between the canine and the 
molars in humans. A bicuspid tooth has | root. Bicuspids have two points (cusps) at the 

top. Adults have 8 premolars (4 in the top jaw and 4 in the bottom jaw). 

Molar -a wide, flat tooth found in the back of mammal's mouths. Molars grind food 

during chewing. Molars n the top jaw have 3 roots; molars in the lower jaw have 2 roots. 

Adults have 12 molars (6 in the top jaw and 6 in the bottom jaw). 

Wisdom teeth (a/so called the third molars) are molars that usually erupt from the ages 


of 17 to 21. 


Dental Formula 
The number of each type of tooth varies from one species to another and the conventional 


way of describing them is by a "dental formula". The type of teeth are indicated by the first letter. 
and the number of teeth on one side of the upper jaw is indicated over the number of the same 
type of teeth on the lower jaw. Because the formula is for one side of the mouth the total number 


Yteeth is the total in the formula x 2. 
The dental formula where J = incisors, C = canines, P = premolars und M = molars: 


Man /adult) 1-2/2 C-11 P -2/2 M - 3/3 = 16x 2 = 32 


Structure of Tooth 


Tooth Enamel 
Tooth Enamel is the hardest of the parts of the tooth and also the hardest of all the tissues 
of human body. Tooth enamel is 4 protective tooth structure that covers the exposed part of a 


tooth, the crown, 


becoming progressively longer 
perilymph at the oval window 
membrane to enter the endolymph of the 
basilar membrane. 
The neurotransmitter simulates the mends of nearby sensory nerve fibres, and | resp, 

he cochlear branch of the vestibulo cochlear nerve ui 


they transmit nerve impulses along ! i i 
hrain. The brain then interprets these nerve impulses, and the hearing process «scompia 


Mechanism of Hearing 
When something makes a noise, 
human cardrum is a stretched membrane, 


travel along the scá 
cochlear 


it sends vibrations, or sound waves, Uirough the airh 
like the skin of a drum. When the sound waves hit yo; 
eardrum, it vibrates and the brain interprets these vibrations as sound, < 26 

After the vibrations hit your cardrum, a chain reaction is set off. Your eardrum, which, 
smaller and thínner than thc nail on your pinky finger, sends the vibrations to the three smalks 
bones in your body. First thc hammer, then the anvil, and finally;.the stirrup. The stirrup pas, 
those vibrations along a coiled tub in the inner car called the cochlea: 

Inside the cochlea there are thousands of hair-like nérve endings. cilia. When the Cochi: 
vibrates, the cilia move. Your brain is sent these messages (translated from vibrations by the cila 


through the auditory nerve. 
Our brain then trans. 


lates all that and tells us what we are hearing. 
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The Integumentary System 


enlary system consists of the-skin, hair, nails, the subcutaneous t; 
d u$ U'SSue below 


Dentin or Ivory amel that forms the mai 
hy S Mee y a the tooth cnamc! te” à n mas 
[onii ar Ivory A i5 grt Git pressure of eating. The dentine consists : of fis The inte gun f 
It supports the tooth enamel anc 8 so TOS trix of collagenous protein "i ^ sorted glands. 
d in a dense homogeneous matri r å yc aE E 
LE è : 3 
skin is largest organ. If theskin of a typical 150-pound (68-kj 
kilogram) ad 
z ult male 


es and blood vessels th 
at ; 
flat, it would coycrabout 2 square yards (1.7 
a -/ Square meters) and weigh 
about 9 


the dentine. Dental Pulp ML 
In 


E 


of micro-fibers imbedde 


Dental Pulp | 
Dental Pulp a soft connective De 
i i ture ak 

goth. It is the most internal structure © 

| " hc pulp chamber an 


in the soft center of the tooth, inside I 
thar covers the dentine outside o 
that co Of the ron 


e containing ncrv 
woth, surrounded by 


df she peat ganit pert Ss kilograms). i kof 
ts the nerworkof muscles, bones. ne 
x » Nerves, blood vessels 
: . and everything c 
g cise 


win sii oy rotcc 
f Skin pr^ 7 s ! 
= ‘ ok » 4 av » , s 
age out bodies. Eyelids have the thinnest skin, the soles of our feet the thickest 


Cementum f tooth anatomy 
art of lool nnalorm, E : : ‘ 
wt he jaw with little elastic fibers. Cementuy lag, 
j hj 
"i 


Cementum is the p | 
attached to the honc à 


he tooth enamel. 


ft 


the gum line) and it is 
as bonc but not as hard ast 





«in is essential to a person ss survival, 
e ht forms a barrier that prevents harmful substances and microorganisms from entering the 


body. 
e ių protects body tissues against injury. 
e Our skin also controls the loss of life-sustaining fluids like blood and water, helps us 


regulate body temperature through perspiration, and protects us from the sun's damaging 





ultraviolet rays. 
Without the nerve cells in our skin, we couldn't feel warmth, cold, or other sensations. 


e. 
Every square inch of skin contains thousands of cells and hundreds of sweat glands, oil 
glands, nerve endings, and blood vessels, Skin is made up of three layers: 


f. The epidermis 
2. Dermis 


3. Subcutaneous tissue. 
lhe upper layer of our skin, the epidermis, is the tough, protective outer layer. It js about 


as (hick as a sheet of paper over most parts of the body. The epidermis has four layers of cells that 


ae constantly flaking off and being renewed. In these four layers are three special types of cells: 
hat gives skin its color. All people have 


* Melanocytes produce melanin, the pigment t 
roughly the same number of melanocytes; those of dark-skinned people produce more 
oduction of melanin, which is why people 


melanin. Exposure to sunlight increases the pr 


Gums 
d tissue that covers the.bone of the jaw and supports the toot 


Gums the tough pink-colore 
structure inside the alveolar bonc. 


Periodontal Ligament 
Periodontal Ligament the tissuc be 


tween the-Cementum and the alveolar bone. It conis 
of tough little elastic fibers that keep the tooth auached to the jaw. 


Alveolar Bone 

The bone of the jaw that keeps the toathiin its place, it feeds and protects it. 
The internal tooth structure is common in/ all types of teeth, but the external teeth pat 
morphology (shape uf tooth crown number and shape of roots) differs significant) 


between different teeth types. 
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gei suntanned or freckled. , i is H Bast 
* Keratinocytes produce keratin, a type of protein that is a basic compone, afi. 


e 2M Lip! » » . 
nails. Keratin is also found in skin cells in the skin's outer layer, where i, helps ey ang 
protective barrier. Mie, 


* Langerhans cells help protect the body against infection. 
Because the cells in the epidermis are completely replaced about every 28 q 
scrapes heal quickly. 3 : P Yeas 
Below the epidermis is the next layer of our shin, the dermis, Which IS made y 
vessels, nerve endings, and connective tissue. The dennis nourishes the epidermis, 
Without certain molecules in the dermis. our skin wouldn't stretch when we 
reposition itself when we straighten up. These two types of fibers in the dermis. Collage, me 
elastin, help the skin stretch and reposition itself when we move. any 
The dermis also contains a person's sebaceous glands. These glands, which SUroung 
empty into our hair follicles and pores, produce an oil called sebum (pronounced: See-bun,) ang 
lubricates the skin and hair. Sebaceous glands are found mostly in the skin on the face ü ha 
back, shoulders, and chest, | Ure 
The bottom layer of our skin, the subcutaneous tissue, is made up of connective ii... 
sweat plands. blood vessels, and cells that store fat. This layer helps protect the body from blow, : 
and other injuries and helps it hold in body heat. : 


Hair and Nails 
Hair 


ays, cits any 


Hair is actually a modified type of skin. Hair grows everywhere on the human ; 
except the palms of the hands, soles of the feet, eyelids, and lips. Hair grows more Quick [yis 
summer than winter. and more slowly at night than during the day. 2 

lluman hair consists of the hair shaft, which projects from the skin's surface santihe roo} 
a soft thickened bulb at the base of the hair embedded in the skin. The root ends @ihehair bulb, 
which sits in a sac-like pit in the skin called the follicle, from which the hair grows; 

Each hair grows about '% inch (about 6 millimeters) every monti and keeps on growing 
for up to 6 years. The hair then falls out and another grows in its place. The length of a person's 
hair depends on the length of the growing phase of the follicle. Follieles are active for 2 to 6 

years; they rest for about 3 months afier that. A person becomes bald if. the'scalp follicles become 
inactive and no longer produce new hair. Thick hair grows out of large-follicles; narrow follicles 
produce thin hair. 
Nails 

Like hair, nails are a type of modified skin. Nails;protect the sensitive tips of finpers and 
toes. Human nails aren't necessary for living. but they do provide support for the tips of the 
fingers and toes. protect them from injury. and aid if picking up small objects. Without them, 
we'd have a hard time scratching an itch or untying'a knot. Nails can be an indicator of a person's 
general health, and iliness often affects their growth: 

The skin below the nail is called the/matrix. The larger part of the nail, the nail plate, 
ooks pink because of the network of tify blood vessels in the underlying dermis. The whitish 

rescent-shaped area at the base of the nail'is called the lunula. 
Smell and Taste 
The Smell: Olfaction 
Olfactory cells line the top.of your nasal cavity. On one end, olfactory cells have cilia — 
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he nas 7 
ia AVY. On the other end of the cell, arc 


oid : j y spe 
bra Meore bone and into the olfactory bulb. The 


^w ory y ry cl > 
means the olfactory cells have protein 


in chem ical 
: Y 5. 
e breathe, anything thay is. in the ai 
3 . j air that we lake ; , 

en, nitrogen, dust/pelfes. chem; * lake in enters our nasal cavity: 
T drogen o ies Is. The olfactory call eat We don't "smell" air or dust or pollen, bu 
* 4 à T 0 a i 
e EU receptors thatieah delect subtle differences i P Ors. which means the olfactory cells 


NN A Nees in chemicals 
ave The chemicals.bind to.the cilia, Which gene 


into the olfaetory nerve fiber Up to the See impulse that is carried through the 

; : : olfactory bulb and t brain. Our brai 
we'are smelling, If : o our brain, Our brain 
what B. U we are sni ing something that we haven't experienced 
© or sight, to make an imprint in our brain's 


paste Tasteone of the five special senses, which four 
nefa and bitterness) of a substance are distinguished. 
salt AN the number and shape of which may vary gre 
asie A greater number of taste buds appears to e 
oues: saltiness, and bitterness. 
X in humans, the taste buds are located on the surface and sides of the tongue, the roof of 
ihe mouth, and the or the darent he mucous membrane lining these areas is invested 
with tiny projections of papillae, each of which in turn is invested with 200 to 300 taste buds 

The papillae located at the back of the tongue, and called circumvallate, are arranged to 
form a V with the angle POE backward; they transmit the sensation of bitterness.Those at the 
tin of the tongue transmit Sweetness, whereas saltiness and sourness are transmitted from the 
papillae on the sides of the tongue. 


gustatory qualities (sweetness, sourness. 
Taste is determined by receptors, called 
atly between one person and another, 

ndow a greater sensitivity to sweetness, 
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n one of them. 


Human Health and Diseases inco More ‘i 
| and social well-being and not mer P| fit! i iscase 
rely the git”, diseases involve femporary nf peni 
4 unent damage k 
"to the body and include all th 
| : e 


e physical. menta 
hY? rhes : 
f I «es except mental disease whérehere js 


no sign of physi 
Bn of physical damage to the brain. An 


“Health is a state of complet 
absence of disease of infirmity. To atatnifion ts 
The correct bibliographic citenion for the definition 1: ot) „gori 
NUM d: disease also called: Conimünicalle dixo 
j NOS 


Constitution © 
w York, 19-22 June, 1946: signed on 22 July 1946 7 the 


Preamble to the 
rds of the World Health Organization, no, 2)? te | | 
. * p, lih 
| 


International Health Conference, Ne 
of 61 States (Official Reco 


tioU? us diseases kill 
us iseascs Kill more people y ; 
fs ;cd by germs. Germs are tiny vied than any other single cause. Infectious 
ases ? hogens are organisms livi y ving things that are f t w- Pelr gail 
: Pathioge. panísms living in or o v ound everywhere - in air, soil 
' our bodies, causing disease. Infectious 


representatives 
and entered into force on 7 April 1948. 
The Definition has nal been amended since 1948. T Jit ater 
: free from disease - If I$ a good physical feeling yid ue caused by pathogens such as viruses, bacteri 
say 1,257 bc wr ansmittéd [rom person to person Soie Jungi, protoctists, worms and insects 
»on, Tis may be via normal social contéet - fot 


e tasks of their day without ae ae 
ueh whit 


Health is more 1 
adjusted, positive indivi 
difficulty. We also say "HI 

Diseasc can be defined 


han just being 

dual who is & INS 

:ALTH IS WEALTH" " chicken POX or via food and water, sexual contact , : 
al condition of an organism which inter eam Carriers are people who can transmit the pathoge min an animal bite. 

n aused by Viruses (CSS 1987/1994) gen but do not have the disease symptoms. 


as "An abnorm 
n leads to feeling of pain and weakness, and usually assos: ses 
xi | pis? i. ses.are very tiny organisms with their diameters i 
eters in nanometers leve irus j 
s cJ. Viruses exist 


ble to undertake th 


normal bodily functions that ofte 
with sy mptoms and signs. A pathologic condition in which the normal functioning of an or i 
or bods is impaired or disrupted resulting in extreme pain, dysfunction, distress, or deat "s m evel where, such like in the ait, soil and animal bod 
Medical Terminology used with Diseases _ Quit put most of them do not cause diseases, Human sai demr body also habors a lot of 
h are violent, and tend to a speed) $9 viruses: the antibody will recognize the virus and d LUN een generate antibodies 
gp. mune system can establish a balance. However when MU RE T siis "as 
system is 


A discase, 
m . h . 
s reason: RUBUS 
due to various s, the viruses can break the balance and cause problems, became so 
S , 


termination, is called 
onset, usually with severe Aven à) 
e-no more than a few weeks. — 0 0— “alle © portunist pathogen. 
VIENDO UA VECTRA — , i s caused by viruses: 
V Dl | ut of diseusét CAUSES a HE 
[ Adenovirus Infections — — — — — —] 


























I | comparatively short tim ore th s. 
Chronic A disease whose progress 1s slow, in opposition to ac 
| characterized by longer duration, often months or years. Itøis, Usually (influenza e K 
| i associated with symptors of less severe intensity — » epa Spa Disease ia! Disease Rhinovirus Infections 
| Communicable , Disease that is transmissible by direct or indirect contact with infection, ‘Herpes Simplex Chicken pox ( Varicella) 
Complicating | Disease that occurs during or after an illness and has the same cause as the eS — T. Mensles ( Rubella 
se or results from changes produced by the original disease Mumps (Epidemic Paro arolitis) —  ([SmallPox(Varola) ë =C O ăćäëäë o 
itary fi [Wans Kawasaki Disease — — Yellow Fever __ 
Hepatitis A 


original disea 
Disease present in an infant at birth; 


Congenital 
| or result fi rom a prenatal condition or disease 










NANB [Hepatitis 
Viral Fevers 
AIDS 












m - n Y CERTA RR m : 
Contagious | Highly transmissible disease — 
, Endemic Disease that occurs continuously or recurrently. in a particular geographic | 
I 
Polio 
Arboviral Enephalitis 


sease 
ipes, DNA virus and RNA virus. The genome of DNA virus is consisted of DNA, and 


material of a RNA virus. 


region, ON 
' Disease that attacks simultaneously a large number of persons living in a 


particular geographic region. 
deii ATTI aS EET i "eu has (wo 
| Disease in which the cause I5 urknown den JA mwa 9 Em 
SC T s TU similarly RNA is the genetic 
J 2 X E " a 
anges In the Tissaesor Diseases Caused by Bacteria 
hat attack the body and break down the immune system. 


Disease in which there are significant anatomical ch 
Bacteria are infectious agents t 
s that are unicellular in nature, spreading life- 


organs. 





Epidem ic 











Jd iopathic 
| Organic 










Disease that occurs mofejor less over the entire world at the same time. | 
threatening diseases such as tuberculosis and the bubonic plague. 







_Pandemic Dise: 
Psychosomatic | Disease that seep be.caused or worsened by psychological factors. lt 
may or may not produge anatomical changes is i t 
Secondary DONE that nulls from a Sinka coniu ng factor. For instance. al List of Diseases Caused by Bacteria joni 
L secondary anemia may result from blood loss or blood destruction, : Anthrax a 
Categories of Disease Conjunctivitis Contact | 
but some diseases are more difficult to clas Botulism Food, Water | 


There are nine maf categories of disease 
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Food. Water" 7 
aside 


| Flavobacterium meningitis — < — — Soil Sas 
aS E CR. : 












wee a fl 


Ia w Nem 





-in : 3 
yon- These are all diseases, which are nor caused by 


physical 
eficiente 












Gonorrhea — Air cu PUE 
| Haemophilus meningitis AS E S 
; | Klebsiella pneumonia Cents ee 
LL eprosy (Hansen's Disease) ESEN Us 
[tym phogranuloma venereum Ki c ee 
| Meningococcal menin MS Sexual | 
| | Mycoplasma urethritis Air 
| Pneumococcal neumonia Air 
j Primary atypical pneumonia Air : 
Psinacosis Ain 7 
Q fever Louse 
| Relapsing fever Mite A 
| Hockey Maubtaln Spones fever Tick "an 
fs Salmoncliosis — rood. Water 0 N 
| Scrub typhus ir N à 
| Serratia marcescens At 
Shigellosis Food, Water a 
Staphylococeal food poisonin Food. Yar 
Staphylococcal infection Contact 
Syphilis Sexual 
Tetanus T 
Tick-borne diseases [TR * | 
Trachoma io o; BEBE 
Ureaplasma urethritis Se ee | 
Sexual 


[ Vaginitis 
l Diseases Caused by Fungi 
| Fungi are organisms that can grow in ^or on the body, causing infections of interi 
organs or of the skin, nails, and hair. Superficial fungal infections attack tissues on the surface uf 
the body, which include the skin, nails, or liuir..Sóme common examples are ringworm, athletes 
foot, jock itch, and yeast infections. Candida yeast "infections are usually found on the skin. i 
the mouth, in the vagina, on the head of the penis, or around the nails. Superficial fungi 
infections are somewhal contagious and pass from person to person through direct contact or, les 
commonly, through clothes or:cofitact with surfaces of other objects in the environment 
Protozoa are one of the.three main classes of parasites that cause diseases in human 
‘They are single-celled organism, and can only be seen under a microscope. When they invades 
human they are able 16 multiply easily. which causes them to be at a great advantage and pub 
humans at a disadvantage. This helps them survive in the human body and causes a seriou 


— P —  ——X MÀ 5000 


sential nutrient 
É 1 





yen with the arrival of a single PFotozóon 














Ont e 
ten Diseases. | 

i an ; 

i M —Tamocbiasis_ — n 
e77 er. am ns i ic | 

P [1T African sleeping sickriegs $ — Lina eap 
: Ane i s T 
3. Toxoplasmosis €ishmaniasis 
: I richomon iasis 


only very few 
Poire Serious ha 
Dems are categorized into three gro, in rm. 


ey 


ác v riri, whi 
: > Wlipwo 
Trematodes (schistosoma) T) 
Cestodes (tapeworm) 


fectious diseases 


pathogens and cunmot be passed on by 


contact. An example would be sickle cell anaemia 
y diseases 


g > iritional diseases caused t 
These are nurit ; sed by an inadequ; i 
is missing or in short supply - f quate or unbalanced diet. One or morc 


Or exa cea Eden 
Night-blindness: mple, a shortage of Vitamin C causes scurvy. 


Cause: 
This disease is caused due to the deficiency Of vitamin A in the diet 
2 Beri-beri: i 
Cause: 
This disease is caused due to the deficiency of vitamin-B. 
3 Seurvy: 
Cause: 
This disease is caused due to the deficiency af vitamin-C. 
4 Rickets: 
Cause: 
This disease is caused due to the deficiency of vitamin D. 
5 Anaemia: 
Cause: 
This disease is caused due to the deficiency of iran, 
6 Goitre: 
Cause: 
This disease ls caused due to the deficiency of iodine. 
Hereditary, and Genetic, Diseases (CSS 2010) 
There are close to 4000 known hereditary, or genetic, diseases known to afflict humans 2 


Some of these diseases are common, while others are quite rare and appear in what seem like 


isolated cases within a particular family, For the most part, genetic disorders are not curable. but 
hough medicine and treatment. many of the symptoms are less burdensome for the afflicted. A 
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n to one of the genes in the Person's 


hereditary disease is usually caused by à mune al length, causing a malfug,.,; eke 
some cases. a pene might get deleted or have an abnorm s s UACtion 1 > 


Though not all hereditary diseases necessarily have en ibus SEDEM itself in a Otay, 
family, the mating of two people who might have a Perdre E uil tae eertain disor. 
create the perfect storm for their child to inherit the disorde , ereditar, d 
are quite common and are seen more often than others. | di x that are. divi ‘Ny, 
There are several different categories of genetic laicis : re divided by Es 
gene or chromosome that transmits the disease. The most common are autosomay ^ O- 


; : ; -essive and chromosomal abnormaliti in 
osom actorial, \-linked revessi¥ oe H——- Ies. : 
aulos ai dominant, muinfas t = | Tay -Sachs disease 


Tf eee; ae z ` | ft 
i} i Sickle celi anems A | Phenyiketonuria 
Le L Cya fhesis ——. ——————t6- T Cie lip and palate 


: e aa : 10 | Down syndrome 
| 5 Cabrünedne (411 l Hemo hilia | 
[6 Duchenne muscular dystrophy i l | 


Hemophilia (CSS 1987. 1989, 1992) 
Hemophilia is a rare bleeding disorder t 












hat prevents the blood from clotting Proper, 
» ithout hemophilia does. It's a genetic q7 
person who has it bleeds more than someone wi T i : > ie d 
which means it's the resuit of a change in genes that was either inherited (passed on from pa 
to child} or occurred during development in the womb. ey = i 
There are two major kinds of hemophilia, hemophilia A and hemophilia B. About Re. 
cases are hemophilia A, which is a factor VIII deficiency. Hemophilia B is Whe facto, fy. 
lacking. ; 
Symptoms 


o Prolonged nosebleeds 1 
o Excessive bleeding from biting down on the lips or tongue 


o Excessive bleeding following a tooth extraction or loss of a tooth 
o Excessive bleeding following surgery 
o Blood in the urine (called hematuria) 


Inherited diseases i 
These diseases are caused by genes and can therefore be passed from parent to child. They x 


also sometimes called genetic diseases or disorders. 


Degenerative diseases ) "P 
These diseases are characterised by a gradual loss of function. in one or several organs « 


tissues. In old age, this is often the result of the failüre of the bodies repair mechanisms . f; 
example. loss of mobility due to worn joints. : 

However, degenerative discases can,strike in ones youth or middle age. They may bet 
result of poor nutrition in childhood or due fo tht immune system attacking the bodies, own cel 
there are three main categories: 

Diseases of skeletal, muscular and'nervous tissues - for example, osteoarthritis. 

Cardiovascular discases-of thé ¢irculatory system - for example, coronary heart disease 

Cancers. 
.«ntal disorders 
These disorders.uffect a person's mind, but may be accompanied by phys 
symptoms. Emotions; qlioughts, memories and personal and social behaviour can be affected. 


"xu 


= 
Ta 
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tal diseases are caused by degeneron in i 

me? deterioration in memory is foligwey, m tissue . 

j her mental disorders seem tà be 

a nia): mple. Schizophrenia. 

K” for © to describe diseases 

rious disease, whichis alway : 

when @ disease sadder aon et ee 

. lemi PS Gi yY spre ; j 

ie ads over a continent oPeven the world it will rra ie affects many people. Wf a 
ed pandemic. 


our 


Phy. a on. for example, Alzheimer's - a 
eeompenied re decline in all mental faculties 
ted by changes in the blood flow to the 


ra" og BS 


ere mmu eye pii ji to diseases that can be transmitted and mak le ill 
E S and make people ill. 
qi 7 v release janine tò i L.S bacteria and viruses, which invade the bod 
‘ d | Res to normal bodv cells and their functions. In 
cases | Ents Can spread from a source of infection 
w ont sik gma 5) to a person through various routes of transmission a 
ce P of infection : 
sou is refers to any environment, in which infective ‘ 
f : ; agents can live, parasiti d breed, ! 
.g. patients, carri V ECOSSE Jd See ean EE 
P The sou : tes € basis for infective agents to infec s. 
gil: unicable Disease Transmission ME 


Cot — Transmission | Process 
“Mode of Transm | ! Examples of Communicable | 


“ion | Proces =e a — —— 
— | Disea | 


Direct Contact Rana direct body contact with the | Scabies. Chickenpox, Head 
ected, e.g. lifting and assisting in | lice, Acute conjunctivitis 
taking baths | 


Through contact — with objects | 
contaminated by infective agents, 
e.g. Sharing towels, combs "| 


















| 


———À 


| Indirect C ontact 





clothes 


Through droplets expelled during | SARS, Influenza 

sneezing, coughing, spitting and 

speaking, or subsequent touching of 

| mucous membranes of the mouth, 

nose and eyes etc with hands 

contaminated with infective agents 

The infective agents float in the air | Chickenpox, Pulmonary 

for sometime and then enter the body | tuberculosis | 
through the respiratory tract (smear positive 

Infective agents enter the body | Food poisoning. Cholera, 
through ingestion of contaminated | Bacillary dysentery, Hepatitis 
food or water, or contact with | A, Urinary tract infection 
contaminated devices like eating 


utensils, urinary catheters 
The infective agents either parasitize | Dengue 


Droplet Transmission 


| Airborne 
| Transmission 










‘Common Vectors (e.g. 
| food-borne, water- 
| bome) 


sever, Malaria | 





Vectors (insects 
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(mosquiloborney ‘a 
gustromlestinal di 
borne or rodent. : 





E and breed in (he body of the insects. 
mminate the legs and mouths 
and then infect human 
e humans or by 


or conl 
of the insects 
when the insects bit 
wamination —— — ——— 
~ fuid | Transmitted through blood 

| transfusion, tattooing, ear piercing or 


! 

| hornej 
| grosse 
| Biood/Body 


"Hepatitis B. AIDS — 
| Transmission 
| sexual imere 


Ri u ——— ee Se 
Infect ve agents ener the foetus | Congenital syphilis 


Congenital Infection 
| ara | through the mother causing infection |. 
MÀ Immune System (CSS 1987, e) T 


|. An Overview of the Body's Defences __ 
=|  — Non-Specifie Specific Defense ~~ 
Mechanisms 


| Defense Mechanisms TOENE 
Second Line of 


Third Line of Defense —— 


| Fir Line of 
| _ Defense (dj. _ Defense __ 
Skin Phagocytic white The Immune System 
| Mucous blood cells Lymphocytes 
| Membranes Antimicrobial Antibodies 
| 3 proteins 
Inflammatory 
response — 


——— ——MÀ Là — uaÓ— ek oe = 
We are surrounded by millions of bacteria, viruses and other microbes (germyy i} 
The immune system is she body's am 
en 


ies nnd cause harm. 
mmune system is made üp/of. f on-specia 
; la isp) 


the potential to cuter our bod 
microbes). The i 


agains! pathogens (disease-causing 

defences such as skin and the acidic juice produced by your stomach. Bur Tals has some b 

specialised defences which give you immunity against (resistance fo) particular pathogens "t 
These defences arc special white blood cells called lymphocytes. Other. types of white blood 

play an important punt in defending your body against infections celh 

m are whitàblood cells or leukocytes The 

i 


The cells that are part of this defense syste 
to seek out and destroy the organisms or substances i, 
wl 


cause diseuse. Leukocytes are produced or stored in. Many locations throughout the bod 
including the thymus, spleen, and bone marrow Kor this reason, they are an 
the lymphoid organs. There are also clumps of lymphoid tissuc throughout the body primi ii 

. n 


the form of lymph nodes that house the leukocytes. 
There are two basic types of leukocytes: 
1. The phagocytes ure cells that chew uMi 
2. The lymphocytes are cells that allow the body to re 


invaders and help the body desfroyuliem, 
A number of different cellssare considered phagocytes, The most common type is 


the neutrophil which primarily. fighfg-bacteria, So when doctors ure worried about a bacteri 
infection, sometimes they érder^a blood test (o sce if a patient has an increased number of 
neutrophils triggered by the infeetion. Other types of phagocytes have their own jobs to muke 
sure that the body responds\approprintely to a specific type of invader. 

[here are awoskinds of lymphocytes: the B lymphocytes and the T lymphocyte 


come in two basic types which combine 


nvading organisms. 
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ry intelligence : 
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Y gentift * ubstanct Mh tured intelligence system has 
rrcign SU Nab invades : 

pue is detected, several eer !5 Called an antigen (pronounced: an-tih-jun) 
1 ant p cr the ^B lymphocytes to bia work together to recognize and respond to it 

E EP S pd . cec antib 1 =. 
jt ag jalized proteins that lock onto specific odies (pronounced: an-tyc-bah-decz). 
anti A ike a key and'a lock. antigens, Antibodies and antigens fit 

"^. the B lymphocytes recognize speci 
m Ot mediately He meee red antigens, they develop a memory for the 
nad orrieone gets sick with a ena M next time the antigen enters a person's body. 

à s . * Iye the hint - 7. 
K from it again. scase, like chickenpox, that person typically 
csl ;. i also why we use i iyati 
Joe inis eae ja dis entigewiia a vay hat lo prevent certain diseases, The immunization 
uces the bodies that will hi : = doesn't make a person sick, but it does allow the 

protect that person from future attack by the germ or 


yor, produce anti 
yoy 9 P | produces that particular disease, 


ce that P bree 

pst Although antibodies can recognize an antigen and lock onto it, they are not capable of 
ing iuwithon. E M is the job of the T cells. The T cells are part of the mem that 

jc rovs tigens d eh qued è ee ae by antibodies or cells that have been infected or 

gomchoW, change" e s "iu y T cells that are called "killer cells.") T cells arc also 

T oval in hel pin SENS er cells (like phagocytes) to do their jobs. 


immunity 
Humans have three types of immunity — innate, adaptive, and passive: 
innate Immunity Uie 
born with innate (or natural) immunity, a type of general protection that 


Everyone is 


Many of the germs that affect other species don't harm us. For example, the viruses 


fiumans have. vL, : É 

that cause leukemia In cats or distemper in dogs don't affect humans. Innate immunity works both 

ways because some viruses that make humans ill — such as the virus that causes HIV/AID 
Immunity 


f protection called adaptive (or active) immunity. This type 
of immunity develops throughout our lives. Adaptive immunity involves the lymphocytes (as in 
the process described above) and develops as children and adults are exposed to diseases Or 


immunized against diseases through vaccination. 


(Passive Immunity 
Passive immunity is "borrowe 
example, antibodies in a mother's breast milk provide an infant with te 
diseases that the mother has been exposed to. This can help protect the in 
turing the early years of childhood. 
Everyone's immune system is 
whereas others seem to be sick all the time. As people get 
more germs as the immune system comes into contact with more an 


daptive 
mda We also have a second kind o 


d" from another source and it lasts for a short time. For 
mporary immunily to 


fant against infection 


different, Some people never seem to get infections, 
older, they usually become immune to 
d more of them: That's why 
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« — their bodies have learned 


, adults and teens tend to get fewer colds than kid ES 
colds. hi, 
b. 


immediately attack many of the viruses that cause 
Immunization or Vaccination 
on or inoculation, A methad of stimulatin 
np microorganisms bacteria or vir 
‘anisms do not catise the disease, 


Immunization, also called vaccinatt 
in the human body to specific disenses us! 


been modified or killed. These treated microore é 
S : x is contin sly 
the body's immune system te build a defense mechanism that c uously p 


disease. If a person immunized against a particular ene Mules bin Sontac "e UN 
disease-causing agent, the immune system Is immediately able to resp Senes Ne 
Histo f Vaccination er o 
Bs siunificend breakthrough came in L 796 when i du: pode Edw d 
discovered that he could immunize patients against smallpox fd iin. ating them With Jer, 
from COWPOX sores. Cowpo* is a far milder disease TS ES carries | 
death or disfigurement. Jeaner inserted matter from ae se ih when J xi: made on the i li 
a healthy cight-year-old boy. The boy caught pretia ise ite aus. Thu: E eT EXPOSed thy mq 
smallpo eight weeks later, the child did not contract the eise accination 
had made him immune to the smallpox virus. Toda 
so similar to those of the smallpox v 


diseases. | 
» [n I 885, Louis Pasteur created the first 


i i ; id dog. 
who had been bitten 14 times hy 4 rabid di Á i | 
progressively more virulent rabies organisms into the boy. causing the boy 
immunity in time to averi death from this disease. E 

»  |933 French researchers develop a neurotropic vaccine against yellow fever using a in 
n 


of attenuated vellow fever virus : » X 1 
s In 1954 Jonas Salk introduced an injectable vaccine Containing. an. Inactivated Virus 
counter the epidemic of poliomyelitis. : n J N : i 
* Subsequently, Albert Sabin made greal strides in e fight PREITY this paralyzing dise, 
by developing an oral vaccine containing a live weakened virus: Since the introduction Ul 
the polio vaccine, the disease has been nearly eliminated iñ many parts of the world, ` 
Vaccine à , ] 

A vaccine is any preparation intended to produee immunity to a disease by stimulatin, 
the production of antibodies. Vaccines include. for example, Suspensions of killed or attenua 
microorganisms, or products or derivatives of mitcoorganisms. The most common method of 
administering vaccines is by injection, but someare given by mouth or nasal spray. 

Vaccines work by stimulating «ouf^irmmüne system to produce antibodies (substan 
produced by the body to fight discasc) yaithout actually infecting us with the disease. 

Vaccines trigger the immune system to produce its own antibodies against disease, x 
though the body has been infected with it. This is called "active immunity". If the vaccinuy 
person then comes into contact. widMthe disease itself, their immune system will recognise it ant 
immediately produce the antibodies they need to fight it. 

Dclivery systems 

There are several new delivery systems in development in the hope of making vaccina 
more efficient to deliver. 

The laiestedcvelopments in vaccine delivery technologies have resulted in oral vaccine 
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successful vaccine against rabies for a. : 
Over the course often days, Pasteur ing boy 
leg 
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., vaccine Mis deveiaped and tested ‘hy vo} 
lio ne positive in that the ease ofith 
alts 2 sad contamination. 
^ ot d developmen has several tends 
2 until jas s Pee ond, UON aimed at infa : 
adults are m MEY NEIDR targeted, nts and children, but adolescents and 
Combinations of vaccines are becoming more 
, = mponents are used in many parts of the 
roduct called, Pentabio which 


teer vaccination 
S Increased, Wi 


un 
€ Vaccine $ with no formal training; the 


th an oral vaccine, there is no 


ca ; : ey 

ae ies vaccines containing five or more 
is combina fis 2013, Biofarma has released new 
j el ilis dit vaccme of Diptheria, Tetanus, 
Indonesia-Immunization Program, wenzae Type B for baby/infant of 


New methods of administering 
a 


3 , acci . sla : 
1 to preventing discase. nes to help cure chronic infections, as opposed 
i being developed 
Vaccines are g oped to defend : i f 
i lagte, and smallpox. against bioterrorist attacks such as anthrax, 
ienti trying to devel ; 
Scientists are now g evelop synt SC . 
+ sructure of a virus. P synthetic vaccines by reconstructing the outside 
types of Vaccines 
ues attenuated d 
Live Pre kerea DU not be given to individuals with weakened or damaged 
immune en ligi potency, live attenuated vaccines require refrigeration and 
rolection cce : 
P Examples include Measles, Mumps Rubella (MMR) and Influenza Vaccine Live. 
piranasal (FluMist) 
inactivated — : 
^n inactivated vaccine cannot cause disease and is generally safe for those with 
weakened or damaged immune systems, 


Examples include influenza inactivated vaccine (injectable) 
Subunit - l 

we xu n specific, necessary parts of the germ are used for this type of vaccine, the 
adverse events risk is lower. 
Examples include the Hepatitis B vaccine. 
Conjugate l i 

Similar to subunit vaccines, conjugate vaccines use only portions of the germ. 
Examples include Haemophilus Influenza Conjugate Vaccine (Hib) and Pneumoccocal Conjugate 
Vaccine (Prevnar) 


Toxoid 
The toxins secreted by bacteria are inactivated to. make toxoid vaccines. This 


technique is reserved for diseases in which the secreted toxins are the main cause of the illness. 


Evamples include tetanus and diphtheria vaccines, 


DNÀ vaccines : 3 . : : 
This type of vaccine would hopefully produce better protection like a live virus vaccine 


o- 
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: . 3t would not contain the actual a; 
E xelhiood of producing disease: poor There are currently idis wc 
ut with even Jess likelihood 0 se the discasc. Studie. “Mu. 
part of the germ and thercfore cannol cU Of 


3 à 
la 
vaccines for herpes and influenza. i 


Recombinant vector vaccines — DNA vaccines except the weakened or attenys, 
These vaccines are similar WO 77 ity, Currently, Scientists are wor. T Rey 
imulatc imm Mpg T 
used to carry DNA to the cells to St! “hnology- O quy 
" r E "n 
rabies and measles vaccines using this tee 


Vaccine Immunity 


icati IIpox. one of the . 
v ! ntributed to the eradication of sma MOSt con 
accincs have co 


7 rubcllam palio, 4 Ri, 
i Other diseases such as hundred ees Lori 
deadly diseases known to man. mon as they were a nun red years à mus 


; : s com oo te 
chickenpox, and typhoid are nowhere d it is much more difficult for an outbreak Ml 
D - - na * ` a 

as the vast majority of people arc vacc! 


"n i nity. Polio, which is META 

to occur, let alone spread. This effect 1s called n enc that has seen omit a 

between humans is targeted by an ane a Sais? India, Nigeria and r, is ce bi, 

. x iy S tries: (Afgnanisne™ 4: UR istayy a 
restricted to onl rts of four coun . rstandings, howeve h 

difficulty of Recall children as well as cultural misunde " aay h 


ARMS c Causeg " 
i Limes. 
anticipated eradication date to be missed several ti 


Vaccine Effectiveness 
Vaccines do not guarantee 


complete protection from a disease. Some; 


Sy: 
ly or at all. This. ti 
; : s nol respond adequate . IS May i. 
because the host's immune system simply ias id usc, HIV infcction, age) or because | ^T 
to a lowered immunity in general (diabetes, stcroid Us? be 


i tibodies to that antigen: | 

i ble of generating an gen: i 
immune system does not have a B cell capa : gm 

EV if the host develops antibodies, the human immune system 1S"Qqol perfect ang ;, 

vacuis i sti ble to defeat the infection immediately, In tpi ^ 

case the immune system might still not be a his cay 


‘ : : v» | faster. 
the infection will be less severe and hea epithe on a numb Nod's: 


"p B p Pa ji } ; 

The efficacy or performance of the vaccine Is QEPE) 7 *3 | 
d The ofa itself o Rd diseases vaccination performs better a for other dise 
= The strain of vaccine (some vaccinations are for different NL AS D E 
a Whether one kept to the timetable for the vaceinations some individuals are ^s 


1 1 * Ore 
responders” to certain vaccines, meaning that they.do not generale antibodies eyes tlle 
being vaccinated correctly | 

» Other factors such as ethnicity, age, 
Some Discases and their Vaccines 


ses) 


or genetic predisposition. 


























| Diseases or conditions Vaccine(s) Se * (fe ——— ——— —— — — — 
Hepatitis A Hepatitis Apwaceine T ES 


Hepatitis Bevaccine — 
Hepiuiitis E, vaccine 
Influenza vaccine 
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MMR vaccine, MMRV vaccine E 


Hepatitis B 





Smallpox vaccine 
Yellow Fever vaccine 


Anthrax vaccines — 00 C | 
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Ycllow fever 
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colds Y Viruses, Such ay 


f Me coughs and bronchitis 

sore throats, unless caused by stre 
Antibiotics arc used to treat in 

«ns. some of which may cause ilin 


p 
fections 
Css, The 
illin. Sy 
idely u 


Cause er 
word = by bacterin, Bacteria are microscopic 
Chi ine acterin is the plural of bacterium. 
sei iade, tamale antibiotics. as ampicillin, 
: time. ‘There. 10 treat a variety of infections - these 
piotic: and they are only available with a doctor's pr are several different types of modern 
En do antibiotics work? prescription in industrialized countries. 
io ough there are a number of dj 
Althoug of different types of antibiotic they all work in one of two 

ways A bactericidal antibiotic kills the ba 
usually either interferes with the form 
A bacteriostatic stops bacteria from multiplyin 
An antibiotic is a selective poison, It has Wah aioe 
; ot the cells in your : is en 
em For example mind uds Hi oF antibiotic affects different bacteria 
in e! "re nbi cm. ight inhibit a bacterium's ability to turn glucose 
s reine pu pope: piece ny ae When this happens, the eciam diss asta 

reproducing. » ihe antibiotic acts on S actis ut npe 
oA not on a normal cell's ly on the bacterium's cell-wall-building 
Antibiotics do not Work ori Viruses 


Antiblotes do not wark on viruses because viruses are not alive. A bacterium is a living. 
reproducing lifeform. A virus is just a piece of DNA (or RNA). A virus injects its DNA into a 
living cell and has that cell reproduce more of the viral DNA. With a virus have is nothing to 
"kill, so antibiotics don't work on it. = 

An antibiotic is given for the treatment of an infection caused by bacteria. Antibiotics 
target microorganisms such as bacteria, fungi and parasites. However, they are not effective 
against Viruses. If you have an infection it is important to know whether it is caused by bacteria or 
a virus, Most upper respiratory tract infections, such as the common cold and sore throats are 
generally caused by viruses - antibiotics do not work against these viruses 
Side-effects of Antibiotics 
The most common side effects of antibiotics affect the digestive system. These occur in around 1 
in 10 people. 

Side effects of antibiotics that affect the digestive system include: 


cteria. Penicillin i 


: 5 a bactericidal. ici 
ation of the bacte A bactericidal 


QR 3 
rium's cell wall or its cell contents. 


so that it will kill the desired 
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being sick 

feeling sick 

diarrhoes Á 

bloating and indigestion 

abdominal pain 

loss of appetite 

These side effects are USU 

treatment. 

Antibiotic allergic sep 

Around | person in J5 has an 

epiialas purius In most cases the al lergic dé 
o a raised itchy skin rash (urticaria OF 


se vou fini 
d should pass One? 7 Sh your Coy 


600000 


ally 


c reaction 10 antibiotics. experi Penicit 
allergi action is mild to moderate and can take th fna by 

fee 1 og. 
hives ) f. 


o coughing PUES 
o wheezing | breathing difficu'tie 

. cause ` 
o tightness of the throat, which can tions can usually be successfully treated by aking 


These mild to moderate allergic reac 
medication known asantthistamincs, 


Types of antibiotics 
There are now hundreds of different types o 
S Pacte: Panicle is widely used to treat certain infections such as skin infection 
chest infections and urinary tract infections. E A aes ! 
2 Cephaaportas: Cephaslospories. EC rondes f infections includin S they ate 
cflective in treating a wide range of different types © Bmore Serin 
Mise ; f antibiotic that "used, te be «: 
m . . s are & tvpe Oo be v 
3) Aminoglycosides: Aminoglycosides a D ine both. danni Nri 5 M 


. ej .» 1 they j s 
rescribed until it was found that ia Heat eren 
p is, they tend now to be used only Y serious illness. 


kidneys. Because of th 
such as meningitis. 


4) Tetracyclines: Tetracyclines are another type of broad-spectrum antibiotic thay can be 


used to treat a wide range of infections. They are commonly used'to treat severe acne any 


a condition called rosacea, which causes flushing of the iw nnde useful i 
5) Macrolides: Macrolides are a type of antibiotic that can, De p y useful in treating 


lung and chest infections. ; Sets 
6) Pisces dipul edt Fluoroquinolones are the newest type of antibiotic. They are broag. 
spectrum antibiotics that can be used to treat a wide range of infections. 


Classifications : : ibiati based ; 
Although there are several classification schemes for antibiotics, based on bacterial 
spectrum (broad versus narrow) or route of administration ( injectable versus oral versus topical 
. the most useful is based on chemical structur 


or type of activity (bactericidal vs. bacteríostatic) SL | n. cii : 
Antibiotics within a structural class will generally show similar patterns of effectiveness, toxiun 


and allergic potential. ; 
Difference between Antibiotics and Vaccines 

Vaccine Antibiotic J 
" Vaccine kills virus Antibiotics kill bacteria 
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ies are. special, chemicals py, 
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ken after getting infected, 









A, Microo - 
wttrof other micr ; : Tganis hie : 
piring S si ome fungi also we e mietoon which are capable of destroying 
of jn! pacreria DUBSOT — 39 produce jt, Bànism that produce antibiotics are 
y CE 
Antibiotics 
Antibiotics 


antibod are produced by the body againsi 
Lee causing microbe 
dis 


are chemicals roduced b 
microorganis See proauce y 
. SMs to inhibit : 
mieroor Mrd) the growth of other 
ntibiotj eee a PR 
Ibioties are external chemicals that kill 


s ced PT ecd by WBCs in our body. Thos 
ae i the antigen (mi Fonsi. mr reduces by using bacteria and 
They are specific as ES SAONE) A single antibiotic can be used to kill more 
| InG, IgA etc =a one microbe. 
gamples pent Vi Example; penicillin, ampicillin 
truses (CSS 1987, 199) — 


a è 
more ! rof a single human hair. 
cle Structure of a virus 
Arti A virion (virus particle) has three main pans: 

Nucleic acid — WR the core of the virus with the DNA or RNA (deoxyribonucleic acid 

and ribonucleic aci respectively), The DNA or RNA holds all of the information for the 

virus and that makes it unique and helps it multiply. 

Protein Cunt Vac de Is covering over the nucleic acid that protects it 

Lipid membrane (envelope) — this covers the capsid. Manv vi ; i 

envelope and are called naked viruses, f E SHOES PIE 
ilow do viruses infect? 

Viruses do not have the chemical machinery needed to survive on their own. They, thus 
seek out host cells in which they can multiply. These viruses enter the body from the environment 
or aher individuals from soil to water to air via nose, mouth, or any breaks in the skin and seek a 

4l to infect. 
A cold or flu virus for example will target cells that line the respiratory (Że. the lungs) or 
gestive (Le. the stomach) tracts. The HIV (human immunodeficiency virus) that causes AIDS 
attacks the T-cells (a type of white blood cell that fights infection and disease) of the immune 


system. 
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Mumps 

Polio "Smallpox 

‘oho Smallpox aJ 
[ Shingies o_o 


Yel low fever RE ee et 
Meningitis ( 


membranes (meninges) 


Em hemorrhagic fever.  ————— — 
surrounding your brain - 
nd Mii 


Meningitis is an inflammation of the 
cord. 
Meningitis is inflammatian 
caused by an infection. 

The infection occurs màs 
older adults and people who have long- 
system. 

There are two main kinds 0 

a Viral meningitis is fairly con 
cases, it can cause prolonged fe 
Bacterial meningitis is not as common 
away to prevent brain damage and death. 


t often in children. teens, and young adults. Also a rid 
tera 


f meningitis: 
unon. 


ver and scizures. : 
i serious. [t needs to^ b : 
but is very * to^ be treated ji 


s 
iruses. Bacterial meningitis isscaused by bacteria, 


Meningitis can also be caused by other organ isms and some medicines, but this is rare, 
Meningitis is contagious. The germs that cause it can be passed from one person to another 


through coughing and sneezing and through close contact. v. " 
Lumbar puncture is the most important lab test fór meningitis. It is also called a sping 


tap. A sample of fluid is removed from the spine and 1ested-to see if it contains organisms thy 


cause the ilIness. 
Pollen Allergy (CSS 2006) 
-Jeased from flowering plants, which an 


Pollens are tiny egg-shaped powdery £ritins-rek 
carried by the wind or insects, and serve (à. Cross-pollinate other plants of the same type fo 
reproductive purposes. When pollen is present in the air, it can land in a person's eyes, nose, 
luhgs, and on their skin to set up an allergic reaction. 
Symptoms may include allergic rhinifis (hay fever), 
allergic asthma. 


Causes 
Viral meningitis is caused by v 
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of the coverings around the brain and spinal cord, It jg my 
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|: health problems, such as a weakengy xa 
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It usually does not cause serious, ilingss, |n A 
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allergic conjunctivitis (eye allergies) and” 
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Qus su E oii flowers: Gauche ee are ; 
ah U [ allergies since the pollens nac Gual Inscc 
4l £ - a / S 
pollen grams get info the Nose 
drive. “When pollen enters n "9 "cone who’ i 
nters o wW s allergic, they se 1 
Ric, they send the immune 


i er 
nto ov : ur bod : 
quim reign invaders, releases antibodi Y. the immune sys i 
ass ag forele : libodies une system, mistakenly secs 
; ther tlness-caus; 9r substane Oder discus 
uses, and o SS-CAUSING organ; Te: 
b anisms.” T . 
jease Of-chemicals called age S. The antibox lies attack the allergens, which 


$ Into the i i 
the blood Histamines trigger sneezing, a 


¥ the Main 


bee) to be cause of seasonal allergies. while 


Carri i 
Cd to other plants do not. Most plants 


L pollin; 
Y Present in the ars SECUTUS i a 


yir 
patte to the rë d 
pads ose and itchy €X£*- 


NL im Pakistan the bhang pollen count cause llergi 
Ses allergies from July to September according to 


„archers. B: 
; ird Flu (c 

ghe, HSN! strain of influenza - often beg 2006) 
rom chickens to humans in 1997, Since 2904, 


jumps jolts across Eurasia 


s s 4s bird flu - is first known to have 
88 ripped through poultry and wild bird 


nd mo di 
d bum "me formally as avian influenza, refers to flu 
qus", strains of the influenza virus, HPAI (high ; uj infectious disease of birds caused by 
^ ne - is the one health care authorit; WEhly pathogenic avian influenza) - the more 
virulent 9 of birds, including farmed Oris are most concerned about, Avian flu affects 
pesos tint E poultry, i.c, chickens geese, turkeys ; id de a 
pi flu is the illness caused by the Avian influenza Vir , turkeys and ducks, 
yian [Ht t t X ; ; 
pird fiean be rensmiteed Moi Livestock to wild hide and alsovws per birds, and vice 
versa. THE virus spread gh infected birds, via their saliva nasal secreti PES) ORE Wee 
ie of Aviam Flu/Bird Flu t secretions, feces, and feed. 
There are 16 different avian flu types. The HSNI strain ; 

A É aK LEM strain 1s the one that causes the most 
cern, ee i ped ae ape virulent; the deadliest. Fortunately, humans do not become sere 
cd e v anaie Pipino: Some highly pathogenic strains have caused severe 
h infected poultry ór obi oi vast majority of cases of human infections, there was 

i ry yects/surfaces contaminated with their feces or secretions. 


con 
infect 
respiratory 
contact wit 


Causes of Avian Fiu 
Ilumans can become infected and ill with avian influenza after coming into contact with 


infected birds. A human infection was first identified in China in March 30th, 2013. By April 
i8th, 2013 confirmed cases of human infection had been reported in Shanghai, Anhui Jiangsu 
/hejiang, Beijing, and Henan. The following circumstances have been linked to human illness: i 
Touching infected birds x 
De-feathering infected birds 

Touching secretions from infected birds (saliva or fluids from infected birds) 

Being in contact with the feces of infected birds 


Inhaling dried feces dust from infected birds 
Preparing poultry for cooking, if the bird was infected. This also includes household 


settings 
a  Slaughtering or butchering infected poultry 
Markets where live birds are sold. If the birds are infected, those who handle them have a * 


a — — M m EÓÀ 
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Signs and symptoms of Avian Fle 
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Hoarse voice 


Rip 
organ failure, and death b 


condition that causes distant objects to 
= è : comum cre cor ; Xe 
pedites oh 3 r con he xren clearly. Myoptia is the me dical term for E al 
urred, whiie close o0 t $ 
sightedness. 


lo very severe, which can significanti) affect Vision: 

oi. regular eve examinations 
: ; mportant to have reguiar ey aLLONS, 
/ Ily wn. Therefore its! : ñs, 
until the eye is fu Y grown. -ts seem to be fuzzy or your child is smuggling to Be things in 
If vou notice that distant objec c for a sight taste Mé nd 

distance, such as the blackboard at school, you should arrang g vith an opto 

> . 

(optician). 


Causes Short-Sightedness? 


when problems with the structure of the eye affects how light rays enter your eye. 


their eyes haven't grown to their full length. The eye then grows to their normal length. whisk 
should Jead to the resumption of normal vision. 


long from front to back As a result: light rays dón't.reach the retina - the UT of the eye. The, 
only focus in front of it. This means that objects thé distance seem blurred. 


environmental factors that disrupt the normá&! gtowth of the eye. 
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"&putum ts sometimes bloody => 
B — - CE TE E ~ d 
ieee respiratory troct infectio 

———————— ian the symptoms of lower res; : ns n. Which, Drs 
Some patients develop 1 7. clus. 






















> J z E , 
This occurs around day five of the first symptoms 
> fit Has in 3 , 1 1 z 
dui bap xpi nf can getenorste rapidly. resulting in pneumonia 
atents with avian infivenza 


i (Myopia) (CSS 1998) 
Short-sightedness (°F 


hon. 


: range from mild. where treatment may not `~ 
Cases of shon-sightedness can range be 
i ss start around puberty and get graduaw 
The symptoms of short-sightedness often gradul ie 
Metrig 
Short-sightedness is a refractive eye condition. Refractive eye conditions are T 
-5i J 


Most people are bom slightly long-sighted (where close objects appear blurred) becas 
Generally. short-sightedness happens when the.eye' continues to grow and becomes tg, 


Most cases of short-sightedness are eaused by a combination of genetic an 


Short-sightedness is a refractive €ye condition. Refractive cye conditions are cause 
when problems with the structure-of the eye affects how light rays enter je eye. 
Most people are born slightly long-sighted (where close objects spora blurred) becaug 
their eyes haven't grown 10 their full length. The eye then grows to their normal lengh 
which should lead to the resumption of normal vision. ——. 

Generally, short-sightedness happens when the eye continues to grow and becomes tt 
long from front.to'back As a result, light rays don't reach the retina at the back of the ex 
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- P RN Dengue Fey er icss € [or the longer eye length 
peagud fever is a painful, debilitating m 2009) 
E erus | 
related dengue viruses. These cae Squito-bome dise 
Yl on and yellow fever. " 


. * miegi d a ; 
Ni Dengue fever is transmitted. by the 
s The mosquito becomes infected whe 


dee ee we caused by any one of four 
UM to the viruses Wat cause West 
bite af an Aede 


- ke $ Mosquito infected wi 

: Wit bites à ected with a dengue 
y £ “uly fro ` Person Š : : Am 

€ be spread dieecUy from one fersat another perso With dengue viris in theic blood. lt 

sr dengue fever contracted? 

jlo" bs = 


The virus i$ contracted from the bite of a stri 
- " ^ NO = SIT Tra 
pag ear a infected person, The mosquito our 


d edes Gegvpti mosquito that has 
and cans year- 


s during rainy seasons but can breed 


ade round. One mosquito bite can cause the 
jjseas 


jisease- The virus is not contagious and cannot be « 
abea person-to-mosquito-to- 
emptor of Dengue Fever 

M Symptoms. which usually begin four to six days alter infe 
may include : A t 
“> Sudden, high fever 

Severe headaches 


pread directly from pe 


another-person pathway, 


ron to person. T here 


ction and last for up to [0 duss, 


Skin rash, which appears three to four days after the onset of fe 
Mild bleeding (such a nose bleed, bleeding guns, or e 
Because dengue fever is caused by a v 


à Pain behind the eyes 

o Severe joint and muscle pain 
o Nausea 

o Vomiting 

o 

o 


ver 
asy bruising) 


: s irus, there is no specifie medicine or antibiotie to 
wat it. For typical dengue, the treatment is purely concerned with relict of the symptoms, Rest 


wd Quid intake for adequate hydration is important. Aspirin and nonsteroidal anti-infülammatory 
drugs should only be taken under a doctor's supervision because of the possibility of worsening 


bleeding complications. Acetaminophen (Tylenol) and codeine may be given for severe headache 
ind lor joint and muscle pain (niyalgia). 
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( fection with the so-called HIN] yi : Me i 


Pier x waces may mutate 
behavior. Swine flu viruses ma) due to in 


i as ( : 
humans. The 2009 swine flu outbreak was : ; : Wa; Jie Spe le, eating food "that is cont Eh contact With s 
first observed in Mexico. humans are similar to most influenza ping fever ¢, ae exe? occurs throughcontact with oe ed with ceat sd from an infected person 
flu in human: . Two antiviral a J| eso : . ; SPiraty (VITUS), Less c A 
ne and headache Bents. 2a 0, 050 Polio is a highly contagious IlMness that aed droplets OF süliva * commonly, polio 
i n Spre i 


Symptoms of swi : 
viia tions, fatiguc. is infeeted with pol; d 
son 158 Olio, it; ad easily i 
rson PON, it is exp asily trom person to person, In fact, 


ported to help prevent or reduce the erai 
cu ected that polio 


or greater), cough, nasal secre e been re 

(Relenza) and oseltamivir (Tamiflu), hay set of symptoms of pen $ ontacts Will occur in near] | tre Ros 

swine flu if taken within 48 hours of the on G : schold $ »wn as: Y 100 percent of child Sa en Qu: suet spine 
ps. also kee : Fen and over 90 percent of adults 


Causes of Swine Flu as an influe 


irus desi 
The cause of the 2009 swine flu w naa A ed a i qd HIN, In 


n was named influenza A (H3N» 


* ncw strai 
‘swi irus was detected. The another vi : ; 
pd puse A DD S ae werc first infected. ues Mo iM Go Hane polio disease. 
c (maint d cau u. $$ IS differen, -M orson Ís infected wi E 
(note no "v” in its name) has been detected ec a structure similar to the HIN} bel Tom when M Eee artis Poliovirus, the virus resides i , 
uenza A viruses MUT us P the ne sted is IDvirus transmission most Sides In the intestinal tract and 
nde of this infected person (known as fec Ost Often occurs through contact with 


al-oral Shah 
goo! ission can occur through contact with infe transmission), Less frequently. polio 


ir sjon) 
ission å " z 
AN ral Polio Transmission 
poca polio transmission most often occurs through conta 
this spread of poliovirus can happen in one of several ways; 
. Eating food or drinking liquids that are contain: 

commonly found in sewage water. i 
Touching surfaces or objects contaminated with oliovi 
diapers), and then placing the contaminated hand ake du eee eee 

1 1 . p uth. 
è Sharing foods or eating utensils with someone infected wit! iovi 
pral-Oral Polio Transmission ih poliovirus. 

"s only, polio transmission occurs th : 
jess comm rough contact with respir; ; 

‘hon an infecte o ZES Spiratory droplets or saliva. 
lace duds Pa ERR jd cogis, droplets spray into the air. The inferted mucus or 
iya EEn Tani In eer peopies Roses Or throats when they breathe or put their fingers in their 
moulli, nose, or eyes alter touching an infected surface, B 
l'olio Vaccination 

l There are nn types of vaccinations for polio, which are used to prevent the disease. One 
pe is an pales vaccination, which contains no live poliovirus. It is given as a shot in the 
am or leg, depending on the person's age. The other type is the oral vaccination, which contains 
live but weakened poliovirus. 

A polio Vaccination’ is a medicine that is given for polio prevention. There are two 
general types. One type is an inactivated vaccine (the IPV), which contains no live poliovirus.” 
[he other is a live oral vaccination, which contains live but 

AIDS 

On June 5, 1981, an article concerning five previously healthy, young gay men in Los 
-Angeles diagnosed with Pneumocystis carinii pneumonia, an infection that usually appears only 
individuals with substantial immune system damage, appeared in the Morbidity and Mortality 


inf) 
1 13N2v. In general, all of the in “ior N structure 


type has a somewhat different H 4 
INES ie aeina Ph) qur ETE naa hil two main series of events can lead to swi 
Many researchers now consider f" illness in humans. 

ulso avian mun flu) becoming a major cause for influenza. d RNA vi : 
‘ B. C) are envelope iruses with a Smenn 


= > influenza viruses (types A, : ae É N 
l Bone this ‘moans the viral RNA genetic code is not a single strand of Nau, eja 
P i influenza viruses. 
i i nt RNA segments in the in ' : N 
a x ied pem influenza virus can infect a pig pou MA fA Ame time a. 
swine influenza virus; some of the elon ae ack ee t human virus can pa 
i swin * 
istakenly enclosed ínside the enveloped s d "PN 
- Sed pigs can play #unique role as an intermediary host to ©) s types because " 
respiratory cells can be infected directly with bird, hyman,\and other mammalian " 
viruses. 5 : 
Polio 
ntions of ‘Polio’ (CSS-2018) 
Poliomyelitis (polio) is a highly infectious «viral disease, which mainly affects Young 
children. The virus is transmitted by person-to-person Spr ead mainly through the faecal-oral route 
: P inated water or food) and multiplies in the 


i tam 
or, less frequently, by a common vehicle (e.g. cog à Me 
intestine, from where it can invade the nervous System and can cause paralysis. 


cted respi ; $ 
respiratory secretions or saliva (oral-oral 


ne fy (ang 


t with Stool from an infected person. 
Which include: 
nated with poliovirus. Poliovirus is 


Q: Describe different causes and preve 


ee in is a highly infectious disease caused by a virus. It invades the nervous system, ang 
can cause total paralysis in a matter. of. hours. Initial symptoms are fever, fatigue, headache 
vomiting, stiffness of the neck and*pain in the limbs. | in 200 infections leads to irreversibk 
paralysis (usually in the legs)? Among those paralysed, 5% to 10% die when their breathin; 
muscles become immobilized. 


People most at risk 
Polio mainly affects.children under 5 years of age. 


| MEER 


www.urdukutabkhanapk.blogspot.com 








NSM Super General Scie 
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Weekly Report. a publication c ae appeared. 3! ae mn iy faye but then 
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saattaa : pues QUICN A © ~ ately ferre . Yn 
breastfeeding. We and pee The disease ultimately wo Sahin MDL Ds ^ 
M "E ee AIDS aid for Acquired jmmuno Deficiency 9v e. Sia. 
he wo s : 


: UE ; ; which resu'». 3 
Sapam for a SUM d veia that it is obtained or received by a person Lu 
; - eod AN me i 
system. 'A' stands for acquired which 


y > "m s for Immuno Deficiency whi li 

something, which is not Re neticll inherited. WD. sm system is weakened ^ Meth; 

mf é P = > ^A. anm or 1 " x < : A 5 i 

there is deficiency in the immune syste 4 - scase or symptom k ltr 
syndrome that stands to emphasize that AIDS ts not just one dis ymp but Presents 


a 

group of diseases or symptoms. ency Virus (HIV). a member of a , 
AIDS is caused by the Huma! fosing the RNA genome. Tanga i 
viruses called retrovirus, which have ission gj 
LI V-infection generally occurs by | 
aj Sexual contact with infected person. fb: producas. 
b) By transfusion of contaminated blood an ood y die 
; as in the case of intravenous drug abusers and 


c) By sharing infected needles 


t ites oe child through placenta. 
d) From infected mother to her child throu idet E M | 
It is important to note that HIV/AIDS is not spread by mere touch or physica[ eónta , 


spreads only through body fluids. It is, hence. imperative. iat Mile a psychologic 
well-being. that the HIV/AIDS infected persons are not isolated from tam Jand society. There h 
always a lime-lag between the infection and appearance of AIDS symptoms. This period mi 


vary from a few months to many years (usually 5-10 years). 


Svmptoms 
HIV may nol caus 
them for the flu or mono. Common early sympl 
o Fever. 

Sore throal, 

Headache. 

Muscle aches and joint pain. 

Swollen glands (swollen lymph nodes). 

Skin rash. 

Symptoms may appear from a 
‘The early symptoms usually go away W 

After the carly symptoms go away. an in 

many years. Without treatment, Ae virds continues 
system. After a certain point; symptoms reappear and then remain. 
include: 

© e Swollen lymph nodes. 

Extreme tiredness. 

Weight loss. 

l'evcr. 

Night sweats, 


1 Immuno defict 
an envelope ene 


e symptoms early on. People who*da haye symptoms may misil, 


oms include: 


009000 


few davs/lo several weeks after à person is first infecto: 
ithim2 to 3 weeks. 

fected person may not have symptoms again fi 
to grow in the body and attack the immur: 
These symptoms usui: 


0000 





; Treatment 

oss" sed diagnostic à 

widely usce o Enos ie egeo AIDS ig 
Treatment of AIDS with antiretróvirat d $ 


sis 
c . 
| Mace pus linked Immuno-sorbent assay 
LSA): a tife of the patient but cannot prevent death, wh, y partially effective. They can only 
ong ul IDS th, which is ineyj 
ion of ^ vitable. 
vor ATDS has no cure,prévention is the 
he only exe Bay is partes and 
o -is ation i 't di i "e" 
a Pakistan NN us Control Program (NACP) and don't die of ignorance". 
an (NGOs) are doing a lot to educate mE Mine non-governmental 
` HU * 
~ Cancer 
Cancer Is, One of the most dreaded diseases of human bei 
m 


BS i 


best option, 
It has been rightly said — ** 


organisati 


ht globe. gs and is a major cause of death 
Jove’ anisms that underli 
The m elt id Se NV ea evelofimen Of cancer or oncogenic transformation of 
cells NIS In our body, cell growth HE the most intense areas of research in biology 
md A there is breakdown of these aime A let E D 
celis. CIE : £ulatory mechanisms, N 
jan à ition by vi : " s. Normal cells show a property 
galled contact inhib y virtue of which contact with other cells inhibits their uncontrolled 
yowlh er cells appear to have lost thi 
Can I5 property. As a result of this, cancerous cells just 
inue to divide giving rise to masses of cells called tumors l 
p ry are of two types- benign and malignant. 
» Benign tumors normally remain confined to their original location and do not spread to 
other parts of the body and cause little damage. 


e RET on the other kand are a mass of proliferating, cells called 

These cells grow very rapidly, invading and damaging the surrounding normal tissues. As 

hese cells actively divide and grow they also starve the normal cells by competing for vital 
nutrients. 

Cells sloughed from such tumors reach distant sites through blood, and wherever they get 
lodged in the body, they start a new tumor there. This property called aneastasis is thc ion 
cared property of malignant tumors. 

Causes of cancer: 

Transformation of normal cells into cancerous neoplastic cells may be induced by 

physical, chemical or biological agents. These agents are called carcinogens. 
o lonizing radiations like X-rays and gamma rays and non-ionizing radiations like UV 
cause DNA damage leading to neoplastic transformation. 
o The chemical carcinogens present in tobacco smoke have been identified as a maje 
cause of lung cancer. 
» Cancer causing viruses called oncogenic viruses have genes called viral oncogenes. 
o Furthermore, several genes called cellular oncogenes(c-onc) or proto oncogenes have 
been identified in normal cells which, when activated under certain conditions, could lead 
lo oncogenic transformation of the cells. 
Cancer detection and diagnosis: 
"T ecd detection is based on biopsy and histopathological studies 
marrow tests for increased cell counts in the case of leukemias. 


of the tissue ar? blood 
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cut into thin sections is stai 


e » ^ -/" ed tissue x n 
9 In biopsy, a piece of the suspect s) by a pathologist, d ang xan 
) Iw 


: is ical studie 
under microscope (histopathologica A TT mBulte 
O Techniques like radiography (use of X-rays). CT (computed Tomogr hy 


(magnetic resonance imaging) are very useful pean ana 7 the internal «Mh 
Computed tomography uses X-rays to Bene e izing radian Of the ing 
of an object. MRI uses strong magnetic fie = E ; via Vb: radiations to ac; 
detect pathological and physiological changes Sd 5 ae d is Wate, 
© Antibodies against cancer-specific antigens are @ e) ve S SENOD Of cerai "AE 
Techniques of molecular biology can be applico a idR Sui In indivig, Mes 
inherited susceptibility to certain cancers. Identification of such genes, Which E MT 
an individual to certain cancers. may be very helpful in prevention of cancers, “ipo 


Treatment of cancer: ER ED 
In radiotherapy. tumor cells are irradiated lethally. taking proper care of the a 
lissues surrounding the tumor mass. : Omaj 
Most cancers are treated by combination of surgery, radiotherapy and chemotherapy 


Common Diseases in Human 


Malaria : s 
Malaria is a blood disease caused by a parasite that Is transmitted from human-to-hy 
; ia i entable and treatable disease maii 
by the Anopheles mosquito. Malaria is a preventa Sease, 


Symptoms of Malaria (Early stage symptoms of Malaria) .A high temperature (fever) 
Chills, Headache, Sweats, Tiredness (fatigue), Nausea, Vomiting (Other COmmon 
symptoms may include) Dry cough, Back pain, Muscle ache, Enlarged spleen ; 
Cure / prevention: Administration of quinine or plaurdine. Prevented by keeping the 
atmosphere free from mosquitoes 

Tuberculosis (TB) 
Tuberculosis (TB) is an infectious disease that is caused by ‘bacterium Called 
Mycobacterium tuberculosis. TB primarily affects the lungs, but ipean also affect organs in 
the central nervous system, lymphatic system, and circulatory.system among others, The 
disease was called "consumption" in the past because of dhe ‘way it^would consume from 
within anyone who became infected. 
Causes Tuberculosis is ultimately caused by the Mycobacterium tuberculosis that is spread 
from person to person through airborne particles. 
Symptoms: specific to the lungs include coughing that lasts for 3 or more weeks, coughing 
up blood, chest pain, and pain with breathing or Coughing. 
Cure / prevention: Streptomycin and» surgery. Prevented by BCG inoculation and 


healthy living and working atmosphere. 8CO-1bé vaccine was developed in 1906 by Guerin 
in Paris and called BCG. 


Cholera 


Cholera is an infectious disease/tliat Causes severe watery diarrhea, which can lead to 
dehydration and even death if"untreated. It is caused by cating food or drinking water 
contaminated with a bacterium called Vibrio cholerae. 
Causes: Cholera vibfio or wibriocholerae which attacks during exposing to chill 
whenstomach is empty for long duration, eating of unripe or overripe fruits and stale food 
Symptoms: Vomitting, stomachache, loose stools with «high frequency follwed by 
temperature and unconsciousness 


Curc/prevention: Avoiding consumption of cut fruits exposed to files and contaminated 
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E an a breathing and 
spinal iik htheria is a infer né central nervous system (brain and 
> s: VIP IOn caused b 
cause Wh h 4 < y Coryneba . a 
ms: en the baetería th . Cterium diphther; TE. 
symp” a poison @oxin) that can a cause diphtheria invade the id pipes 
produce ause: Weakness, Sore thr LE piratory system, they 
the neck DEET Nahi Oat, Fever, Swollen glands in 
ever : ation vaccine / iuis 
ure / PF ceine / in : ae 
oe of appearance and symptoms Jection of diphtheria antitoxinwithin 12-24 
anu 
Tes an ys\is a dangerous nerve ailment cause 


Clostridium tetani. d by the toxin Of a common bacterium. 
Causes: Bacillus tetanus and clostridum te 
dung. Nu d Kreis bat Bene to dust and soil 

oms : ed " jaw" a ; 
Nr annot ap Ne maa ede een and e 
tightening = CRED one mand (muscle spasms) , Painful muscle ‘aitiness alf. Me : 
body » Trouble swallowing , Jerking or staring (seiz iip eire 


ant which live in soil, dust, cow and horse 


pressure and fast heart rate "!zures) , Fever and sweating , High blood 

Cure / prevention: Preventing exposed of wounds to d m " 

tetanus (ATS) injection © dust and administering to anti 
Typhoid 


A food and water-borne infectious disease 

Cause: Salmonella typhi bacillus transmitted through contaminated food and water, either 
directly by sewage or indirectly by hands and faulty hygiene. 

Symptoms: Temperature, slow pulse, abdominal tenderness, rose-coloured rash 


Cure / prevention: Rest and administration of Chloromycelin, proper sanitation, 
protection of eatables. 


Plague 


A contagious disease which takes the form of an epidemic 


Cause: Pasteurella pestis spread by infected rats, Transfer of infection from rat to man 
through flea bite or accidental contact with infected rats 

Symptoms: a cute baby ache, reddish eyes, sudden rise of temperature, inflammation of 
neck glands and glands in armpit and thighs. 

Cure / prevention: Antiplague inoculation, isolation of patient, disinfection of patient s 
clothes and utensils, burning of killed rats.Sulpha drugs and streptomycine administration. 


Typhus 


A viral infection ^ ae 
Cause: Rickettsia prowazekii, usually caused by poor hygiene and malnutrition 
Symptoms: High fever, skin eruption and severe headache 

Cure / prevention: Sulphonamides and antibiotics 


Pneumonia 


Cause: Diplococus Pneumonia : ; : : 
Symptoms: Chills, pain in chest, rusty sputum, rapid breathing, abdominal pain 


Cure / prevention: Antibiotics 
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Conservation af enviromment involves the cor 
Classification of Natural Resources 
the veseouries ma he classified tn (no wan 

1 Renewable resources 

2 — Nam tcenewable resourves 
Renewable Resources 
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Atmosphere 
ture of gas molecules and other materials Su 
Mi 


mix 
f thc atmosphere of Earth are nitrogen (78 Percent; 
! and 


The atmosphere is the 
the remaining | percent are argon 
g GON (0.9 pe, 04, 


earth. The principal constituents o 


(21 percent). The atmospheric gases in 1 
dioxide (0.03 percent). varying amounts of water vapor, and trace amounts of hydr m Qs 
krypton, and xenon. Open Rí 

g 


oxide. helium, neon, 


methane, carbon mon 
alled meteorology. 


The study of the atmosphere isc 
Layers of the Atmosphere 

The atmosphere is divided into layers based on temperature, Composition y 
properties. These layers are approximate and the boundaries vary, depending on the nd e 
latitude. (The boundaries also depend on which "authority" is defining them.) 3e 


Layers Based on Composition 

Homosphere 

The lowest 100 km (60 miles). including the Troposphere, Stratosphere ang M 

Contains 99% of the atmosphere's mass. CS0sphe 

Molecules do not stratify by molecular weight. 

Although small local variations exist. it has a relatively 

continuous mixing, turbulence and eddy diffusion. 

Water is one of two components that is not equally distributed. As water vapgr; 

cools and condenses, retuming to earth as rain and snow. The Stratosphere.js ds (1 
a emeh 


fe 
n 4 
4 by 


uniform composition d 
1 uc. 


0000 


Oo 


0 20 40 60 80 “Celsius 








dry. 





80 69 -40 -20 


Thermosphere 


Mesosphere 






Stratosphere 





o Ozone is another molecule notequally distributed. 
Heterosphere 


o Extends above Homosphere, including the Thermosphere and Exosphere. 
o Stratified (components aré separated in layers) based on molecular weight. The heavier 
molecules, like nitrogen and oxygen, are concentrated in the lowest levels. The lighter 


ones, helium and hydrogen, predominate higher up. 
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scd on Electrical Properties 
| ave Soutral atmosp here 
Sclow about 100 km (60 miles) 
o here 
osp 
fone about 100 km 
o ^" (ains electrically charged 
contain > . particles or i : 
o „itraviolet) lights q r tons, created by the absorption of UV 
rhe degree of. jonization varies with altitude 
o .rerent layers,reflect long and P 
jifferent g and short rad aii. i 
o ound the eurved surface of the carth. to waves. This allows radio signals to be sent 
ra lis and A ; 
he Aurora Borca urora Australis . t 
» S eN cae - 's (the Northern and Southern Lights) occur in 
. qheMagnetosp ere is the upper part of the ionos : 
ô ; 3 à mosphere, extending out to 64,000 k 
40,000 miles.) It protects us from the high energy, electrically dur es of inë 


L ayers 


uf 10 
pales- 


o 


o 


è i hich are trapped by the Earthy’ : 
solar wind, W pped by the Earth's ma > fic 
Bascd on Temperature ghetto- Field, 
Troposphere bce depends on the seasons and latitude. It extends from ground level 
about 16 km miles) at the equator, and to 9 km (5 miles) at the North and South 


" o"m x ; ba 
The prefix “trop eans change. Changing conditions in the Troposphere result in our 


weather, 
Tempera decreases with Increasing altitude. Warm air rises, then cools and falls back 
io Earth. This process is called convection, and results in huge movements of air. Winds 


in this layer are mostly vertical. 
Contains more air molecules than all the other lavers combined. 


Stratosphere Extends out to about 50 km (30 miles) 


The air is very thin. 
The prefix "strato" is related to layers, or stratification. 
The bottom of this layer is calm. Jet planes often fly in the lower Stratosphere to avoid 


bad weather in the Troposphere. 
The upper part of the Stratosphere holds the high winds known as the jet streams. These 


blow horizontally at speeds up to 480 km/hour (300 miles/hour) 
n 15-40 km (10 - 25 miles) above the surfacc. 


Contains the "ozone layer" located betwee 
Although the concentration of ozone is at most [2 parts per million (ppm), it is very 
effective at absorbing the harmful ultraviolet (UV) rays of the sun and protecting life on 
Earth. Ozone is a molecule made of three oxygen atoms. The oxygen molecule we nced 
to breathe contains two oxygen atoms. 

The temperature is cold, about -55 *C (-67 ?F) in the lower part, and increases with 
increasing altitude. The increase is caused by the absorption of UV radiation by the 


oxygen and ozone. l 
de results in a layering effect. It creates a global 


The temperature increase with altitu 
"inversion layer", and reduces vertical convection. 
Mesosphere - Extends out to about 100 km (65 miles) 
Temperature decreases rapidly with increasing altitude. 
Thermosphere - Extends out t0 about 400 km (250 miles) 
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o Temperature increases rapidly with 
short wavelength UV radiation. 

o Meteors. or “shooting stars," start to 
earth. 


Exosphere -Fxtends beyond the Thermosphere hu 


into interstellar space. 
o Density of the air is so low that the 


o Molecules often escape into space afte 
Hydrosphere 


What is the Hydrosphere? 
The hydrosphere is the liquid water 


lakes, ponds, rivers and streams, The hydrosphere cove 


and is the home for many plants and animals. 


The hydrosphere. like the atmosphere. 


streams can be easily seen, while the motion 


Some of the motion of the oceans and seas c | $ 
move water great distances such as between the tropics and poles or between Continents are 


difficult to see. These types of motions are in the form of currents that move the warm Walon = 
the tropics toward the poles, and colder water from the Polar Regions toward the tropics, n h 


currents exist on the surface of the ocean and 


The characteristics of the ocean which alTects its motion are its temperature and sa 
Warm water is less dense or lighter and therefore tends to move up toward the SUPLace, ui 
colder water is more dense or heavier and therefore lends to sink toward the bottem, Salty 4n 
is also more dense or heavier and thus tends to sink, while fresh or less salty water.is'less d 
lighter and thus tends to rise toward the surface. The combination of the water's temperature 4 
salinity determines whether it rises to the surface, sinks to the bottom or Stays m Sim 


intermediate depth. 
The oceans currents are also affected 


The energy in the wind gets transferred to the ocean at the ocean surface affecting the motion y 
the water there. The effect of wind is largest at the ocean surface, 


The ocean serves two main purposes 


chemicals that can contribute to the greenhouse effect in theyatmosphere and energy absorbing 
90% of the solar radiation which hits the surface. This reservoir ehanges very slowly limiting hon 
fast the climate can change. Second, it works with the atmosphere to redistribute the enep 


received from the sun such that the heat in th 


sun. is transferred toward the poles, where heat is géneraHy lost to space. 


Global Water Distribution 
The definition of freshwater is water 
dissulved solids. most often salt, The global 


from region to region An ‘inventory’ of Rarth's waters shows that approximately 97% ol th 


global water supply is found in theécéans,avh 


m 







normal concept of temperature loses jts 


component of the Earth. It includes the 


aut 











inereasing altitude, due to absorption P 
e 


Mts 


burn up around 110-130 km (70.80 Miles) 
a 


nelreds of kilometers. Bracing p 
UT) hr 


Meaning 


r colliding with one another. 


~ Ce 
rs about 70% of the surface of the A 
© hae 


galine 
is always in motion. The motion of rive oceans) 
of the water within lakes and ponds js less oh. v g795 
à "| 


un be easily seen while the larpe scale Motinn 
MS the 





at great depths in the ocean (up to about 4kmy 


linin 
water is also lo 


he total freshwater | supply. 


by the motion of the atmospfliere. or winds, Above i 


in the climate systém, First, it is a large reserygir yi Pércent 





e topics? Where a lot of energy is received from t. 


Oceans, Seas and 
| Hu ee ee eee 
j ce caps, Glaciers & 
Permanent snow. 
| Groundwater (total) — 











containing less than 1000 milligrams per litero 


distribution of freshwater resources varies grall 24,064.000 


ich are saline. A very small amount of salty 


Freshwater 


cated in saline lakes (e.w, the C 
is ‘freshwater’, Permanent ice (c.g., c 
freshwater storage on Earth, accounting for about 
l'reshwater 
js groundwater (approximately 30% of the total fre 
sch as lakes, streams, swamps and marshes. Minute amounts of Ire 
he soil, theatmosphere and in biological organisms. 
age Vs Volum 


— 


1,338,000,00U | 


23,400,000 


Groundwater (fresh) | 10,530.000 —— 
| Groundwater (salt) 12,870,000 
Lakes (otal) — | 176,400 — 
takes (Iresh) — — [91000 o 
| lakes (salt) 85,400 


10.007 — 





Fresh 
surface water 


(liquid) 


S300 trillion 


T96 trillion 


9.3 trillion 


A2urillion ———— 


| 5.1 trillion 


70,000 million — — 


36.000 million 


34.000 million 


L.arth's 


Rivers 296 





aspian Sea). The remaining water inventory (3%) 
Mal and mountain glaciers) is the largest 
2% of the total global supply - or nearly 69% ol 
found beneath the 
shwaler supply) and in surface water storages 
shwater arc also stored in 


surface 







www.urdukutabkhanapk.blogspot.com 





Ability 





HSM Super General Science & 


— M 





— +75, eM EXC 5,100 milliog ~~~ 
pher 9 004 — [V7 j= lion A 
pg ccs TETH) pes — T0.03 0.0008 . | 4,500 million ~. 
wp. ———Fx2 16005 0.0002 840 million ~~ | 
Hiver 2.120 ]9900 17 ——— : n sd 
KUNE arth is located in oceans, scas and bays WE. 


“see. most of the water on I. 
1 of the tot 


As you can 
« 5300 trillion Oly 


containing an extremely small amoun 


i Thi 


contain the same amount of water a d 
a of the Central Coast, which has an arca of 1772 D ti 

*, lt 
d 


tch to the moon and back twice!! 


as and bays are not fresh water bod; 


enough water to cover just the are 
Uic, 


depth of 7$5.000km which would stre 
ft s important to note at this point that oceans, Se 
icecaps and glaciers contain wate 
to this graph the best water supply on Earth comes 

yn. Fresh groundwate 


from our groundwater resources With 


: oni 
r sources worldwide contain a ur fay 


10,530,000km3 of water or 
would cover the Central Coast in a depth of 5939km 


ecd our protection? 


of water. 


Why does Fresh Water n l p : 
It supports thc immense diversity of life on Earth. It's a Souro 
SOUrce of 


e Water is hfe [1's vital. 
food, health and energy. 
Fresh water makes civilization possible. 
But fresh water, in turn, isn't possible without a healthy planet — and human actions y 
' 


putting a healihy planct at risk. 
e. The ultimate source of fresh water is rain and snow. 
freshwater systems are. the rivers, sircams, lakes, ponds, groundwater, cave wat 
Walley, 


springs, Noodplains, and wetlands (bogs, marshes. and swamps) 
s Freshwater provides water for drinking, sanitation, agriculture, transport, electric 
peneration and recreation, It also creates habitats for a diverse range OT afifinals i 


plants. 
We cannot live without freshwater. 
Safe drinking water is fundamental to healthy lives and prosperous communities Every 


person needs 20 to 40 liters of freshwater per day for drinking, cooking, and sanitution 
needs alone. Yet some 1.1 billion people world-wide do mat Have access to sale, clean 
drinking water. As a resul, many people become sick/soqme lives are shortened, ang 
wore die. 

Half of the world's hospital beds ure filled with people suffering from water-bome 
discanes, According to the World Health Organization? cach year, an estimated 4 billion 
people yet sick with diarrhea as a result of drinking Unsafe water. More than 2 milliunof 
them die; mostly children under the age of 52 mast of them poor, and mast of them living 


in the developing world, 
Biosphere 
What is the biosphere? 
The biosphere is simply the fone of all known life that has ever existed in the entire 


Universe, 
The biosphere is “the E i 
ES nsa : a y, the parts of Earth where life exists, The biosphere exen 
t decpes systems df trees, to the dark envir i 
onn be enche ; 
forests and high mountaintaps, i ee 


a 











al water on Earth. Oceans, seas ang b Fives 
mpic-sized swimming Pooh. a an, 


c that humans cannot get access lo. This means thai as Ing 
ordi 
i 


systems the neat best optic vate E3 S l PProxim ¢ 
4.2 trillion Olympic-sized swimming pools. This amount of n 
àle 
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-a describe the Earth in terms of. 
scientists v atmosphere is te layer ul WES The solid surface layer of the Earth is 
: 9^. 3E hat stretches above the lithosphere. The 


xs plic 
A jim ater T T e © = a 
a in the groune. rear ~ -= -~ 
"hyde t ee exist 
pte Since life One 4 , , Atmosphere N 
sound. im Ue : ` 


pe E, 
LU ni in the T 
it ae overlaps 4 
eios heres- Although: 

> neasuges 
I2 
pout 4 e am top to 


cech about 
(s (1.640 feet) 

ocean s 
about 6 





) Biosphere 
Í iere 
piospheri biosphere S e 2 
ps existed for about ene 
TE rapuit esit ihe biosphere's carliest life-forms, called prokaryotes, survived without 
oxygen. Ancient prokaryotes included single-celled organisms such as bacteria and archaea, 

Some prokaryotes developed a unique chemical process. They were able to use sunlight 
jo make simple sugars and oxygen out of water and carbon dioxide, a process called 
photosynthesis- These photosynthetic organisms were so plentiful that they changed the 
biosphere. Over a long per iod of time, the atmosphere developed a mix of oxygen and other gases 


- 


hat could sustain new forms of life. 
The addition of oxygen to the biosphere allowed more complex life-forms to evolve. 


Millions of different plants and other photosynthetic species developed. Animals, which consume 
plants (and other animals) evolved, Bacteria and other organisms evolved to decompose, or break 
down, dead animals and plants. 

The biosphere benefits from this food web. The remains of dead plants and animals 
kase nutrients into the soil and ocean. These nutrients are re-absorbed by growing plants. This 
echange of food and energy makes the biosphere a self-supporting and self-regulating system. 

The biosphere is sometimes thought of as one large ecosystem—a complex community of 


living and nonliving things functioning as a single unit. More often, however, the biosphere is 


described as having many ecosystems. 


Biosphere Reserves 
People play an important part in maintaining the flow of energy 


Sometimes, however, people disrupt the Now. For example, in the atmosphere, Oxyge 


in the biosphere. 
n levels 
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; when people clear forests or burn foss; 
decrease and carbon dioxide levels mo ae life in the hydrosphere. The 7 IN compos | antc crust, 
coal and oil. Oil spills and industrial Waste® o other living things within the 4, Uu, Sef a ng py Physical Properties Layerin 
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NET 970s, the United Nations established a p mah and the pU | Atmosphere Demay 
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^ d 7 (uw) 






Liquid 







zi * 
(MAB). which promotes jationship between people and the natural Worly e 

























Programme : ‘ire 
oxhss t establish gus pepe. reserves all over the world. The first bios b eno sphere 
J , there are -~ DI . ` Lo Cre, EO Ag? aa NS sS ums oos 
was i R Democrat rR TEE à the fe ic n irt tertii lie 
River Basin, has 32,000 species of trees and Sit oris activities such as e lenhan, wi o QR emet 
river hops. The biosphere reserve al Yangambi supp xi = Sat risu ^| mosphere RE Coe 
i ining : see 5 á Un ee. RE VR Cea A x 
NE pope PTUS biosphere reserves is in vayo Arap je dos ss is develop, sin na w f vis 23. ENOI E T iei udo 
agriculture. Crops such as honey. timber. and iris are ee I: ciiin However v appear 
most profitable and valuable resource ts an lao re 1 d Coffea epee arabica i SELECT IR EC 
shrub is the source of coffee. Yayu has the largest se . SAADE World. 3 e , : A EA PSS p 
Earth is our home planet. Scientists think Earth formed billions of years ago. Four í ' Tein : ; : ; ; M NS ; 
in the solar system arc bigger than Earth. Three planets are smaller, It is the third-closeg 7: NS EEE ee: xi 
the sun. Only Mercury and Venus are closer. ; AXES . J" «———————— | 
Earth is the only planet known to have lots of liquid water. Liquid water is importam for j lied ne MENS B 
Earth is the only planet where life has been found. i ‘ : ; 
Composition and Internal Structure of the Earth The crust Is mer of three kinds of rocks - igneous, sedimentary and metamorphic. All 
(CSS 1997, 2003) rocks On the earth's surface are made of minerals, Minerals are the most ci 1nmon solid materials 
Ans proup of diverse materials can bc classified by chemistry or physical properties, onis found on canh. M inerals uis themselves made up of basic chemical substances called elements. 
refers to different materials. and physical properties refers to such thing svas Whether the he Rocks in the earth's crust const mostly ol Iwo elements - silicon and OXypct. Ihe nest most 
are solids or liquids, etc. Some physical layers in the earth consist af 2 Chemical layers and ‘a. common elements Cie ee are aluminium, iron, calcium. sodium and maynesium - in 


chemical layers consist of 2 physical layers. 


Structure of the Earth 
In outward appearance. the earth is a nearly spherical ball with a radius of AG 


kilometers. Internally, the earth consists of three major layers, They are: 


o Crust 
o Mantle 
o Core 


The Earth's Crust 
A crust is the outermost layer of. d planet. The crust of the Earth is composed of a be 


variety of igncous, metamorphic, and scdimentary rocks. The crust is underlain by the mantle 
The upper part of the mantle is composed mostly of peridotite, a rock denser than ral, 
common in the overlying crust, 
A The boundary between the erust and mantle is conventionally placed at the Mohoruv«. 
CTS a boundary dcfificd. by a contrast in seismic velocity. 
-arth's crust oceupies less than 1% of Earth's volume. ' i 
; j "5 HES! ne, ] ^ ‘ge og ry i 
different from its continental crust, ibd boss d ce: 
The oceanic crusi is 5 kit (3 mi) to 10 k i) thick ¢ is imari 
bucsll ciao, and ul bc. m (6 mi) thick and is composed primarily \! 
The contincrtal crust is typically from 30 km (20 mi) to 50 km (30 ini) thick. and ii" 


ihe decreasing orde abun 
Mohorovicic discontinuity or Moho / Mantle 

Beneath the Earth's crust, the outermost hard shell that makes up just |. percent of the 
volume of the planet lies a hot, viscous layer of rock called the mantle. 

The mantle was completely unknown to science just a century. ago, until Croatian 
wismologist Andrija Mohorovicic noticed in 1909 that seismic waves from carthquakes changed 
ypeed about 30 miles (50 kilometers) below the planet's surface, The spot of this sudden change 
marks the boundary between the crust and mantle, known in Mohorovicie's honor as the 
Moborovicie discontinuity, or Moho. 

Even today, the Moho is difficult to study, with geologists using two main methods: 
yismic and gravimetrie, Seismic is the way Mohorovicie first learned of the Molio's existence: 
wing how seismic waves alter their speed and direction as they move from onc layer of the 
Farh to another, The waves change because the properties of the rocks they are travelling 
through change, much like the way light bends as it travels through a crystal. Gravunetry looks at 
ihe gravitational effect that the rocks under different parts of the Earth have due to their differing 
densities that in turn are a result of different rock compositions. But model» of the Moho made 


from both methods are generally limited by poor data coverage. 
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under the oceans. ! ! 
The mantle is a thick layer of rock below the-erust. It is the central region between v; 


crust and the core of the earth. It is about 2,900 km deep. The rock in the mantle is mak / 
silicon, oxygen, aluminium. iron and magnesium. The upper part of the mantle has a tempere: 
of about 870" C. 

Together, the crust and uppep-pontion of the mantle — called the lithosphere — are wher 
most important geological processes occur, such as mountain-building. carthquakes and t: 
source of volcanoes. The slow churning and overturning of the mantle is what drives W 
movements of Earth's tectonic plates, 

This temperature ‘gradually increases down through the mantle to about 4400* C. Ik 
pressure inside the mantle increases with depth. Even under high pressure in the mantle, the w: 
arc usually in the solid state. Under extreme pressures and temperatures, however. some of t 
rocks near the bottampof the mantle tend to flow like coal tar. The density of mantle incre 
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£ grated by transition zones called discontinuities 


st > cus - A — — = = 
T | Thickness Density ig tmy | Types of rock found 


VE 
ÉJI] To Buttm 


eww es 


oats atop a semi-haquid. "aser 
nesphene te move anwnd since the 


"hec rhe : 
Mme core, the mantie and the cruyi. these 














avates an clectrie current that causes a magnetic field around the Earth. The Parth has a north and 
ruth magnetic pole 

These poles aren't quite lined up with the geographic North and South Poles on à map. 
Axause the moving inner core's poles are always wandering around. 

The north magnetic pole is currently situated near Bathurst Istand in northem Canada. 
hut 1600 km from the North Pole. The south magnetic pole is near the Adélie Coast on the 
sentinent of Antarctica, about 2600 km from the South Pole. Both pole positions can wander up 


| w10 km per year 


Because the Earth has a field just like a magnet, it attracts things. In particular, 1t wl 
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ks. Most of Earth's crust is made y 





$ : P of meta : 
ll magnetised needle ass * Wil rock Dee ue rock as a reh = fii Fock. igneous and sedimentary 
attract a small magnet: Nd om - : ithin j. : ntens . 
he north tic pole. We call this needle p ^f kilometers (miles) outwaza : d from bur ial his “arth. Although the: róek under S. Seat: [rom agma and pressure 
the north magnetic pote. v" tends thousands ard into gure, it does not melt. If thé hock §0€s extreme heat and a great deal of 

Earth's magnetic field can bie” in space True North Pace . pres hic rock. Instead, the he melted, it would become i nd not 
field forms a gigantic magnetic "BUDE © ne the | 1 sets eentially. meras. ee a resur combine to: change the oninerz] « 

- i agnetc bubble 15 s e Mognelic North P4 f the fOCRK, Banus y, Metamorphic rocks are c ange the mineral makeup 
around Earth, This mag tosphere shields our \ e y, but the various minerals have been made of the same minerals as the original 
magnetosphere. Earth's magneto: i ; r rocks 9,07 €n rearranged to : : du 

g sp icle radiation that fiows ou TS c S sic types of metamorphié rock: regional a : make a new rock. There are two 
planet from most part ‘ation sources im VIZ 5; d mainly in mountainous regi ae And thermal. Regional metamorphic rock. 
way from the Sun and other idm tiy a sphere: Rr EHE imp jn Iso called. contact meta Pid: 's formed by pressure. Thermal metamorphic 
space. The magnetosphere is not Bc 27 C "tail" AW rock. ^ Nd POrphic: rock, is formed by considerable pressure and 
iti h d more like a teardrop with a long tà! f more important, intense heat, y considerable pressure and, 
is shape : 4 ——— x Hl à 

a mmon A 
extending away from the Sun - Spy ~ J, Con | Elements found in the Earth' 
) d even 8 few UN Ee PD NEST : rth's Rocks 

Several other planets, 8n : P at nA mies Symbol — Tp ep i ———— 

in our Solar System also have magnete [fimer -— ferent Weight in Earth's Crust | 
moons, in < Age : 

^ . netic field, as OS s [46 = 
fields. Our Moon has a very weak mag : : A 
does the planet Mars. Mercury's field is 8 ok A E Rer 
i Jupiter and Satum have : Fe 
stronger. The giant planets Jup i 
s. Uranus and Neptune also 


extremely powerful field 
have fairly strong fields. 
it has one at all. Venus does no 
Jupiter's moon Ganymede also has a mag 
moons may have weak fields as well. 


We don't know about Pluto yet, but it is unlikely to have a stron 
t have a magnetic field, probably because it rotates A. fies 
netic field, and we have tentative hints that con 

€ oe 


The Rocks 


A rock can be defined as a solid substance that ore naturally becausé of the elony, 
three basic geological processes: magma solidification; eee of weáthéred rock dey, 
and metamorphism. As a result of these processes, three main types of rock oecur: n. 

= Igneous Rocks (CSS 2009) produced by solidification of molten magma from the nay 
Magma that solidifies at the Earth's surface conceives eKtrusive.or Volcanic iggy 
rocks. When magma cools and solidifies bencath the surface/of the Eanh intrusiy,,, 
plutonic igneous rocks are formed. The word igneous comes from the Latin wor " 
meaning "firc." There are two types of igneous rocks; iMrusive and extrusive. Inin; 
igneous rocks form within Earth's crust: the molién material rises, filling any avala. 
crevices in the crust, and eventually hardens, Thesé rocks are not visible umil [a 
above them has eroded away | 
Sedimentary Rocks - formed by burialy compression, and chemical modificatiy, : 
deposited weathered rock debris or sediments at the Earth's surface. Sedimentary ng, 
are the only rocks in which fossils can be preserved. The elevated temperatures ». 
pressures needed to form both ignéous ahd metamorphic rocks destroy fossils and oe, 
remnants. The presence of fossils*and the types of fossil organisms in a rock pi] 
clues about the environment and age of sedimentary rocks. For example, fish foi: 
sedimentary rock indicate thatthe sediments that make up the rock were deposited « 
lake, river, or marine edvirónment. By establishing the environment of the fossis nij 
rock, scientists learn more about the conditions under which the rock formed. 
Metamorphic Rocks» Mctamorphic rock is rock that has changed from one type of 
to another. The word metamorphic comes from Greek and means "of changing fo 
Metamorphic rock is produced from igneous, sedimentary, or even other metamor 





n 
f Igneous Rocks 


Magnesiu! 





[amples 0 


Andesite is a gray to black volcanic rock. It is generally erupted from stratovolcanocs as 
lava flows. It can also generate strong explosive e 


ruptions to form pyroclastic flows. 
Andesites erupt al temperatures between 900 and 1100? C. 


thick 


Andesite contains crystals composed of plagioclase feldspar, pyroxenes, and hornblende. 
The word andesite comes from the Andes Mountain Range where andesite is common 
Pumice is light and porous. It forms during explosive eruptions. Pumice is full of holes 


caused by expanding volcanic gases. It is composed of volcanic glass and minerals, and 
form in all types of magma: basalt, andesite, dacite, and rhyolite. 


d 
Lm of Sedimentary rocks 


Limestone is made primarily of calcium carbonate or calcite. The most common source 
this calcite is the shells of marine organism 


Breccia is made up of angular pebbles cemented together. 
Sandstone is sand grains cemented together into solid stone 
Fxamples of Metamorphic Rocks 


Anthracite is a type of coal with a high carbon count, few impurities and with d high 
(meaning it looks slniny). 

Marble is a metamorphic rock that is formed from the sedimentary rock limestone. 
Quartzite is a metamorphic rock that is formed from the sedimentary rock sandstone. 
Slate is a metamor[ihic rock that is formed from the sedimentary rock mudstone. 
Granulite is a metamorphic rock that is formed from the igneous rock basalt. 


of 


luster 
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Minerals 
(CSS 2002, 2009) 
ve ofall rocks: Presently there are about 


Eiri : 4. 
mineral besides à building black? A mineral jy iig, 
- cfi be 


Minerals are the building bloc 


that have been identified. But what t5 a nas a definite chemical structure, 
a naturally occurring inorganic solid that has 


A . “tures of clements. There are eio 
Minerals are made up ©! sai hid aluminum, iron, calcium, i m 

make up most of these dines ea ath og, of the earth's crust. From this u 

apnesi : soun ; pe gone : "Shut 
m oM HE the building blocks ol minerals and minerals are the building’ h 
of rocks, T of Minerals 
The Physical Characteristi Ie V AEN ee 
E uter characteristics of minerals ass e pA uh used to ideniig, 
describe mineral species. These traits include color. streak, luster, sity, hardness, ties 
Tacturc i srystal habit. ) t 
ao emen av durs of light are reflected by the atoms of i mineral's crystal lattice, 
others are absorbed. Those wavelengths of hght which STE ee its perceived hy the bu 
to possess the property of color. Some minerals derive ds d or from the Presence T 
particular element within the crystal lattice. The presence of such an element can t 
which wavelengths of light are reflected and which are absorbed. This type of co} 
minerals is termed idiochromatism: different samples of an dichromatic mineral spec 
display the same color. Other minerals arc colored by the presence of certain elements 
Different samples of such a species may exhibit a range of similar colors. Still other Mines 
species may usually be colorless. but ma) display several different and startling colors When tres 
amounts of impurities. or clements which are not an integral part of the erystalliné lattice M 
present, Coloration which is caused by the presence of an element foreign to the crystal eg 
whether in mixture or in trace amounts, is termed allochromatism. Certain elements are d 
pigmenting agents and may lend vivid colors 10 specimens when they arc present, wheth " 


Ü 
X 
` 

t 


le. 


le 
Oration 


ies will 


kd 


A p : : - E er "T | 
part of the crystal lattice, in mixture, or as an impurity. These elements “ate termed ġ | 


chromospheres. 


Streak is the color which a mineral displays when it has been ground to a fine pond, 
Trace amounts of impurities do not tend to affect the streak of a.mineral, so this characteriyic ; 
usually more predictable than color. Two different specimens of the same species may y 
expected to possess the same streak, whereas they may display different colors. 

Minerals are either opaque or transparent. A thin, SeCuon of an opaque mineral such si 
metal will not transmit light, whereas a thin section of/a wansparent mineral will. Typically thos 
minerals which possess metallic bonding are opaque. whereas those where ionic bonding s 
prevalent are transparent. Relative differences in-opacity and transparency are described as lusti 
Lhe characteristic of luster provides a qualitative) measure of the amount and quality of lig 
which is reflected from a mineral's exterior Surfaces. Luster thus describes how much the minc 
surface 'sparkles', 

The property of density is definéd as mass per unit volume. Certain trends exist wt | 
respect to density which may sometifes aid in mineral identification. Native clement +t f| 
iin: pet diede whose. chemical composition contains heavy metals, or we 
Species which ead NS Brealer than Fus (Fe, atomic number 26), are relatively dts 

h pressures deep within the earth's crust are in general more dens M 









al) i 





„hich form at lower pressures and shallower depthsADafk-colored mineral 
Vv 


; s are typic 
ne c whereas light-colored ones tend to be less dense. ay 


jn p ness ÍS ies ^ m level of difficulty with which a smooth surface of a mineral 
n may be scratche . Hardness has historically been measured according to the Mohs 
ee oh e method relies upon a scratch test tó-relate the hardness of a mineral specimen to the 
at M of one of a set of reference minerals. Mardness may also be measured according to the 
es* tative but less accessible diamond indentation method. 
Wejeavage refers to the splittin£ of a crystal along a smooth plane. A cleavage plane is a 
structural weakness along which a mineral is likely to split. The quality of a mineral's 
o refers both to the ease, with which the mineral cleaves and to the character of the 
ae" urface- Not every mineraliexhibits cleavage. 
NOS a racture takes place when a mineral sample is split in a direction which does not serve 
lane of perfect or distinct cleavage. A mineral fractures when it is broken or crushed. 
aP " does not result in the emergence of clearly demarcated planar surfaces; minerals may 
in any possible direction. 
The characteristic of tenacity describes the physical behavior of a mineral under stress or 
ation; Most minerals are brittle; metals, in contrast, are malleable, ductile, and sectile. 
g.form The term, crystal habit describes the favored growth pattern of the crystals of a mineral 
"m The-crystals of particular mineral species sometimes form very distinctive, characteristic 
Lj 


Crystal habit is also greatly determined by the environmental conditions under which a 
| develops 


Minerals of Pakistan 
INE 


jacture 























Khushab district, Kirthar Nits. Kalat, Ziarat and Loralai districts — | 


Saindak and Reko-diq in Baluchistan. — me ae 
Dargai Jijal-Pattan and Chilas areas (Kohistan) Shunghail 
Muslim Bagh. Noshki, Ras-koh, Dilbadin, Miran 
shahWana.Khuzdar, Bela 


The Jurassic rocks of the Lasbela — Khuzdar Belt, Duddar SE 








Salt Range and Markawal, Hangu , Cherat , Hamai, „Duki .Mach- | 
Abegum Pir Ismail Ziarat Bar khan - Chamalang. 

Dadukhel, Rakhi-Munh, Khewra Safed koh-Rodo area. Suleman 
Range of D.G. Khan, D.LKhan & Kohat district , Baluchistan. 
Phosphates Abbottoabad. 
ra T Bauxite Hazara District 





Gypsum / Anhydrite 









Salt Range (/60 kms in length, east and west trending | 
mountainous arc between Rivers Jhelum and Indus). Khewra, 


Warcha, Kalabagh, Bhadurkhel. Jatta and Karak Sal, Chakwal 
and Khushab 


Kumhar in Abbottabad Lasbela and Khuzdar 
Salt Range Potwar Plateau, Margalla Hills and Zinda Pir (Attock) 
Ganjo Takkar, Murli Hills, Mango Pir, Cape Monze, Kot Diji and 
Ranipir , Khyber Pakhtunkhwa and Northern Areas. Balochistan 
Nagar Parkar, in Tharparkar District , Shah Dheri, Swat 
Dalbandin Hills Attock, Khyber Pakhtunkhwa and in Northern 
Areas, Chagai district 


— 
c 












|1 | Magnetite 
12 | Limestone for lime 





Kaolin (China Cla 
Natural Stones as 
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15 | Gemstones 
| Maud Khel, Thano ! ANE 
"Anak. Pc hium. Khaskhelr , l.aghan ta 0 
T. Lr Bs 1 AND Alam 7 





L16 | Celestine 
| Natural ail | Anock . Potwar, Jen hels 
r Multan. Adhi Rawalpindi district, Khairpur oe 1 










17 | Natural oil — OAM 
18 | Natural Gas | Uch near AS at 

Mari. Golarchi and Khaskheli, Pirkok, Sui, Mazarani Gopo is s 

~hi 


' Coastal areas of Karach SLM REY 
—' Nara Taluka of Khaipur State. in Nawabshah, Unica. 


nan Ahbotahad district. 
omite. Zinc/Lea E Ee Sa ~~. 


[21 [Soap Stones . ... .  Sherwan m Ataman 
Pakistan Mincral Exports: Copper. Chromite, Zinc/Lead. Salt, Gypsum, Silica San cn 
d 


Barite, Quanzite/ Quartz Pawered etc 


EM 





(19 | Solar Salt _ 
20 || Carbonate Soda: 





Gemstones 

Humans have loved ge very ancient Limes. They are supposed to hay 
mysterious properties like driving away demons and diseases, removing poisons and : ^ 
onc from the ‘evil eye’. In Asia, nine kinds of gems are called precious stones, the res is 
semi-precious. A necklace called the navaratna made with all nine stones (ruby, pea are aj 
emerald, yellow sapphire, diamond. blue sapphire, garnet and chrysoberyl) is Considered * 
auspicious and was often worn bv kings and queens In India and South-East Asia, «m 


The Colour of Gems 
Most gems are minerals (pe 


oxides of a metal. With the exception of dia 
of aluminium, in W 


stones are generally oxides 
are made of aluminium oxide and chromium. Th | 
hromium gives the red colour. Emeralds are made óf ber; 
Vllius 


shiny feel of the gem. while the c 
aluminium silicate, with traces of chromium and vanadium, which give. the. green co} 
Hessonite is calcium aluminium silicate, while chrysoberyl is beryllium alum tnjuar silicate, s 
The Mohs scale is used to sort the quality of gemstones, using their hardness. The sun 
er the stone can be scratched bv something harder, and what stones it ta 
so it is the hardest with a score of 10. Talc is softest, with; 


h diamond, 
d rubies have a score of 9 (that isthey ean be scratched by diamo 
scale of 8 (they can besscfatched by diamonds and rubia 


en 


mstones since 


arls and corals are not). A mineral is a crystal made: 
monds (made of pure carbon), all otfier of | 

hich other things are present. For exce t 
e aluminium oxide crystal gives then 


depends on wheth 
scratch, Nothing can serate 
score of just |! Sapphires an 
but nothing else). and emeralds have a 


Ae ultimate C8 


tors res j 
are the fac Ponsible fo 
< defined as an ‘undesirable wemmental pollution? (CSS-2017) 


pollution E ch 
:«« of air, water and land brough? sh > 3TiPe in the physi 
9 ns lc ic : e 
ms and other resources’ ght about by man's a ysical, chemical or biological 
. tivities that may harmfulls affect 


c" 


gati = ill : 
countries will be hit, and b 
pene re to particulate Matter. em there could be 3 6 million BORNE desk n 
M jevel OZONE. because of their agei countries will suffer worst effects fro Sade Sues 
nd- omes in à new report of OECD Populations — older peup! PCS ORES DONTE o 
£ ming © : CD. which is e ure more susceptible. The 
e api report foun a Study of ET 
aul 2050. Re et h » four key areas that are of most be Soba environmental outlook 
Er dive ity. water and Ine ealth Impacts of polluti Sl concern - climate change. loss of 
M od will far exceed the levels of greenhouse si If current policies are allowed to carry on. 
«po found- emissions that scientists say are safe, the 
gauses of Pollution 
à use of pollution is h uel à 
once has evolved technol uman activity itself, Pollution is a human contributi 
, Scien ologies and technologies E ontribution. to 
gics have helped the human welfare. In the 


gure lution has be art of tec 
„ess. the pollution en a part of technology and therefore a part of human miseri 
n miseries. 


Hyman activities mainly include: 

", Industries for various human needs - directly and indi 
Agriculture for food production and industrial needs irectly 

Health care for health of human beings and animals 

Transport for mobility of human beings 

Dwelling for settlement in city or villages 

Energy for various direct human needs and industrial needs 


Main causes of environmental pollution 


Automotive industry 
In every city, especially the cosmopolitan ones, vehicles of daily use produce different 


f gases harmful to health and the environment, such as: 


Carbon dioxide. 
Carbon monoxide. 
Nitrous oxide. 
Sulfur dioxide. 


Hydrogen sulfide. 
These gases and particles contribute to air pollution. 
Vehicle transportation is essential in the daily life of people, and necessary because of 


current economic and industrial movements. 
Even so, measures can be taken to reduce the impact of pollution, such as using bicycles 


iv travel short distances or using public transport. 
The idea of the use of electric cars for the future, free of pollutant emissions for the 


ypes o 
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environment, has now come into force. 
2-Proliferation of plastic 
The creation of plasti 
a countless number of products on the market. 
The main problem with plastic is that it takes many years to decompose (on gy 
e 
hundred years). XR M Pie. f 
Added to that, its low cost of production, 59 its proliferation ts inevitable, Then " 
problem arises in the long term. : : 
Burving plastic is not the best option, as ! 
idea that the ocean can swallow it is also ruled out. 
Then, the best option to avoid the accum 
material would be the burning of it. 
Burning the plastic would help fre 
this material, but in turn. would be contribut 
emission of toxic gases. 
Keeping in mind that 
the low cost of manufacturing, 
3-Annoying Noises 
Sound pollution 
cases and most forms of poll 


by accumulation. However, it! 
Excessive sound disturbs norma 


consequences, especially in terms of health, bot 
Animals that have the most acute audit 


their prey and communicate. An alteration of the sonic waves 


interrupts their normal habits of life. 
In both cases (animals and humans). excessive noise not only affects the hearing abil 


but also causes other health damages (physical and psychological damage) 
Again, urban areas and cosmopolitan cities are the areas mést affected by noise pollutig, 


transport, together with any machine that uses an exploding engine (for example, lawn mower; 
play an important role in this type of pollution, 


4-Water dumpsters 
Unlike the items listed above, the water 


acts of man, although the latter has greater responsibility for it. 
Water pollution from natural sources may be due to; 


e Climatic factors. 
Geological factors. 


c has its origins in 1907 in New York. Since then, it has be 
en 


: 4 a Seri 
t is not a biodegradable material, Of l 
OV CQur, 


ulation over the centuries of this ' 
! Synth. 
Cr 


e the earth and occans from having to take oy 
ing again to the first item in the listing, wii tY 
ich ; 
is the 
very clement of everyday use is made of plagi i 
k c 
Ue I), 


virtually € 
It problem to solve. 


it is a very difficu 


) is not a minor issue. Noise, unlike the two pa- 
ution, is not something that prevails in time and presents Mas 
ias other ways of affecting the environment. Probl, 
| living conditions in a particular area, ahd thi 
both for animals and for humans. Shay 
ory sense, depend almost 100% of this to | 

is a total confusion for thes, an 


(or noise pollution 


e 
e Saline intrusion. 
e Ashes of a volcano. 
e Eic. 
However, these natural causes donot pose a greater danger and imbalance on a gotu 
.scale. 
ed, the causes are practically innumerable, the ocean i» 


AND As far as man is Concern 
become a dump of all kinds since industrialization, added to the w 
seas from urban areas and chemical and radioactive waste from factories. 


ater that flows into rivers a f 














contamination can occur both naturally and h 


ity 






Water pollution affects not on ly th 
glee ronic serap 7 ine 
FIC ye main problems that the tectam > 
phe shelf life of manufactured nologic 

[his has accelerated growth ity ipis 

since products are generally, o 


aquatic 
P ; ccas $ . LANE 
ystem, but all living beings on the planet. 


al ind 
ustry prese 
is > nis to sa 1 x 
d Musi h 3 relatively short the environment are two: 
St be constantly j A 
stant 
ly innovated to not be out of the market. 


bsole : 
not. te and discarded, re ii 
» regardless of whether they work or 


Thus, like plastic. electronic scrap ace 
accumulat 


cctronic deviee Shave esd . 
€ harmful ay by day massively on planet ceanh, in 


gion (o cl niatetini 
aerials fi » i 
or health and the environment, such as lead 


ail mercury: 
epeforestatto” N 

Deforestation is 100% man-made, T 
s scems to have no limits. pis 
sasequences of deforestation: 
Floads: trees absorb larp 
watersheds. ers ceu 


Destruction of biodiversity: - 

xtinction due to the alte or or, Pecies of plants and animals i 

é alteration of their natural habi and animals are in danger of 
tat. 


Climate change: Trees absorb the greenh 
ni : -nnouse ES : . 
addition to blocking the rays of the sun at da ir gases that cause global warming . in 
While wood is a necessary resource in Super : 
iure, replanting should be a legal obligation every inc. ife, in order to avoid problems in the 
and education gis wes 
The laws governing massive polluters (factories) h 
vastation of the environment and the natural destructi les) have not been enough to curb the 
On the education side, just the last two d EE of particular areas of planet earth. 

: ec . w r * , 

ccordinglyt cades began to take action on the issuc 
A person in many cases contaminates wi 
‘ osi ates without havi ini , ; 

d that is contributing to the global damage of the ie xong ee ae a 
ducation have a profound impact on this cause . 
eres uh Air Pollution 
ums ic ead Linus Pis CO. N:O and gases from industries and automobiles 
ias dis a Ice among the air components affecting both the living and a non-living 
components of carth. Air pollution may be defined in the following ways 

o Any atmospheric condition in which certain substances are present in such concentrations 

that they can produce undesirable effects on man and his environment. 
o Air pollution is the excessive concentration of foreign matter in the air which adverscly 
affects the wellbeing of individuals or causes damage to property. 

Sources of Air Pollution 
Human activities are the main sources of air pollution. Using energy in our homes. 
industrial activities, transport and farming are the main actions that have been directly linked to 
emissions. 

1. Traffic pollutants; Gases and particles released 
complex mixture of many pollutants. The erosion o 
tyres and brakes can also produce pollutants. 


P indiseriminate ; 
urpest seriminate. cutting. of trees for economic 
same €t 
. thus avoiding overllows of rivers and 


fu 
7-Laws 


de 


of san 
Laws and € 


from cars and other vehicles include a 
f material on the roads and the wcar of 
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ving of fossil fuels, such as coal and 


. z - The burt ^ ‘ ; 
2. Stationary combustion sources: m ‘or source of air pollution. oil at 
power plants and in the home, is also ^ mS living. ór rece ; ben 
fires and the burning of living, or recently livin 
st Tl E Organ 


ource of emissions. . 1 
SO2) (From burning coal and oil) 


(NO2) (rom burning fuel in Cars 


3. Other sources: Fore 
(biomass), represent a further major 5 
4. Sulphur oxides (SOx)/sulphur dioxide ( 
5. Nitrogen oxides (NOx) /nitrogen dioxide 
indusirial processes! : MEM 
6. Carbon monoxide (CO) (From combustion processes low in oxvgen, burning : 
coal, fuel (also from carsj) Ong 
7. Carbon dioxide (CO2) (From volca 
cars, and power plants) t | l 
8 Volatile organic compound ( Evaporales from sources Shc h uas Vehicle vig 
cleaning agents, furniture polish and fabric softener x) " T sti 
9. Ammonia (Used to fertilise crops and emitted from [his agricu tural process and f 
(tp, 
POPs) (Produced through industrial processes ind 


and Oth, 


nic activity and hot springs, combustion ie 


animals) 
10. Persistent organic pollutants ( 


11. Jncineration) z a PA ; 
12. Particulate matter (from sulphates and nitrates) (Fine particles which are either he 


made or natural) 
A number of processes that contribute to 8 


contribute to an excess amount of greenhouse pase 


ir pollution, such as burning fossil fug]; al 
s in the environment, which leads to iililar- 


warming. 
Effects of Air Pollution : 
1 Respiratory and heart problems: The effects of Air pollution are alarming. They 
3 and heart conditions along with Cancer, ámong An 
er 


known to create several respiratory i 
threats to the body. Several millions are known to have died duc to direct or in ding 


effects of Air pollution. Children in arcas exposed to air pollutants are saido common) 


suffer from pneumonia and asthma. l " 
direct effect is the immediate alterations that the world i 


2. Global warming: Another 
reased temperatures world wide, increase i 


witnessing due to Global warming. With inc ' 
sea levels and melting of ice from colder regions and icebergs, displacement and loss of 


habitat have already signaled an impending disaster if-actions for preservation ang 


normalization aren't undertaken soon. 
xides andsulfur oxides are released into the 


3. Acid Rain: Harmful gases like nitrogen o ' 
Is. Whefi.iLrains, the water droplets combina 


atmosphere during the burning of fossil fue 
with these air pollutants, becomes acidic and then falls on the ground in the form of acid 


rain. Acid rain can cause great damage to human, animals and crops. 

4. Eutrophication: Eutrophication is a condition where high amount of nitrogen present in 
some pollutants gets developed on sea’s surface and turns itself into algae and adversch 
affects fish, plants and animal specics! The. green colored alga that is present on lakes and 


ponds is due to presence of this chemiealonly. 
5. Effect on Wildlife: The toxic, pollutants deposit over the surface of the water and can 


also affect sea animals. 
6. Depletion of Ozone layer? "Ozone exists in earth's stratosphere and is responsible for 


protecting humans from harmful ultraviolet (UV) rays. Earth's ozone layer is depleting 
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ge to. the presence of chlor Moai 
d nosphere. Asozone layer PaL I Pens, hydro chlorofluorocarbo in the 
cause skin and eve related proble. ie, it will emit harmful rays ha ho th id : 
1 oat AUN rays al ys hac on earth and ca 
rof Air Portion 50 have the capability to affect crops. 


0 ; od 
contr Use public mode of transport ation: En 
courage people to use more and more public 


f. es of transportationst i 
ipe energy: Sy Ax pollution, 
7 ay fuels are burnt 011 fans and lights When 
fossil fuels RIE to produce electricity. you are going out. Large amount of 
Understan the concept of Reduce n y. 
NN eus s 
4. are of no use to your In-fact reuses them binding essetis Do not throw away items that 
i P z € other pu M" 
Emphasis orr-clean energy reso à purpose. 
t ness energy technologies like solar, wind and 


4. gcothermal are on high these days, Gov ps 

providing, grants to consumers who are interested S ns of various countries have been 

This will go a long way to curb air pollution sted in installing solar panels for their home. 

Use energy efficient devices: CEJ, lights 
5, counterparts. They live longer, Fete nsi udo less electricity as against their 

help you to reduce pollution by consuming Mese Bich Ray HS a 
Air Pollution in Pakistan isa 

i lution Is an emergi i : 
AME Aur A EE erging environmental issue in major cities of Pakistan. M is 

rimarily con an problem in Pakistan. Dust and smoke particles in Pakistan are 
sencrally twice the world average and five times higher than the is sd aa p dei e 
qcreasing rate of Air Pollution in Pakistan is significantly high. Though oet ollution en s 
(rom the natural sources, but most pollution is the result of human siti vilies í : i 

Rapid urbanization and industrial growth in the country is aíso alterin 2 the quality of air 
in major cities, largely due to emissions from power plants, industries and enel especially 
from those having poor efficiency and mechanical condition. Air pollution is costing ive PANGS 
| per cent of total GDP in the form of respiratory health problems and premature deaths The 
jewel of air pollution in Pakistan's two largest cities, Karachi and Lahore, is estimated to be 20 
times higher than World Health Organization standards, and continuing to rise. Islamabad the 
capital, is perpetually smothered by a thick cloud of smog that hides views of the Margalla Hills 
that tower over the city’s tree-lined streets. z 

The biggest causes are the operations of fossil fuel-burning power plants and automobiles 
that combust fuel. Combined these two sources are responsible for about 90% of all air pollution. 
Most serious issue of air pollution in Pakistan is the presence of excessive suspended particulates 
matter (SPM). The major sources of SPM are vehicles, industry, burning of solid waste. bricks 
kilns and natural dust. Everyday each person inhales 20,000 liters of air. Every breath. we risk 
hailing dangerous chemicals that have found their way into the air, One of the important factors 
for producing pollution is increasing rate of urbanization. Due to people migration to cities, 
growth of infrastructure in cities together with growth in road transport that ultimately cause 
pollution in the air, Transportation yehicles are also important agents which contribute in air 
pollution. The road vehicles emit different gases such as sulphur-dioxide (SO2). Lead Oxide 
umulated in the atmosphere than the air become polluted. Increase in 
and polluted the air. Cities with 
n suffer most severely 


(1.02). These gases when ace 
transportation also generates dust particles in the atmosphere 
large number of automobiles or those thal use great quantities of coal ofte 


from the problem of air pollution. 
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which releases dangerous gases and dy 
s. oceans and cities. Recycling liae = 
tes which in tum pollute the weet piss land and air, k 
it in the warld consisting ol 184. 23 billion lons can "gs 
hundred years. Coal mining produces methane | "dug, 
3 Panel on climate change, methane i 


ge is another factor 


* b à 
iib eon d pollute lakes. forest 


contribute to global warming and 
in these days. It goes into dumps! 
being one of the largest coal depos 
1000, 000M W electricity for next three 


è * are D met 2 
greenhouse gas. According to Ven Acn m carbon dioxide on a aapa A i 
i i imes ater th e 
warning potential 2] times gre 


harmful to air quality due to emission of dangeroy, hik 


; i nas | 
burning coal in power plants Is mos ! ae GR ie 
the Bien of minim can release packets of hazardous anes s Ae rd Is no 
i illi : maj ntr ) , 
i i san be the major co | 

sc sources with full but sull it € sees | 

eus Ai ian in Pakistan is one of the worst factors that are disturbing our envirg 
e UNO ! r nvironmental protection policies, uncontrolled jee en, 
: : ere ; i am 
Due to deforesution: ct T E h he indicators of air pollution, it can be in 
Ven, 


` 1 mt 
industrial pollution. use of coal ete and based s vers bill 
safely said that the rate of air pollution tn Pakistan x Me 
i S 
LO 


l tiliin 


ms 0 8) 

> Wri rchensive note on ‘Smog’ (CSS-2 "P UN et 

Q: bii pud pollution that reduces visibility. The gigi Maius ‘eed In th 

1900s to describe a mix of smoke and fog. The smoke uson A > today ee m 
common in industrial areas, and remains a familiar sight ik T NI in 0, : Photochemi 

Today, most of the smog we sec is photochemica cu = r enemica] Shy z 

Y. ith nitrogen oxides and at least one volatile organic compon 

from car exhaust, coal power plants, and Nn 


produced when sunlight reacts Wi i 
>) i :ohere. Nitrogen oxides come ' 
(VOC) in the atmosp E and manv cleaning solvents, When Shui 


"missions, VOCs are released from gasoline, paints, ni 
Himes ASA they form airborne particles and ground-level PEE smog, | 

Ozone can be helpful or harmful. The ozone layer high or in the mosP agp wteas 7 
from the sun's dangerous ultraviolet radiation. But when ozone is € 2 to the grogndy iUis bad for 
human health. Ozone can damage lung tissuc, and IL is especially dangerous, to^people wiih 


respiratory illnesses like asthma. Ozone can also cause M burning eyes. Lis 
1 x ) z "CA. 
Classic smog results from large amounts of coal burning in an area. and ts Caused by a 


mixture of smoke and sulfur dioxide. 
In the 1950s a new type of smog. 


Causes of smog ee 

Smog is caused as a result of industrial acuvities; vehieular traffic. open burning 
incinerators, higher temperature, geography of a place, sunlight and calmer winds. These factors 
contribute to an all-encompassing smog. which can remain trapped in the atmosphere with higher 


© earl, 
OB Was 


known as Photochemical Smog, was first described, 


temperature and sunlight. LN T 
be noted that smog is caused-n-a location that is far from the source of 


However, it must 
pollution. This is because the process that leads to'smog occurs after the hazardous particles have 


been drifted away by the wind. 


Effects of smog 
Exposure to smog can be severely harmful for the health of the exposed as il can 


cause/aggravate health conditions such as follows: 
e Chest infections/Irritatior*- When you inhale ground-level ozone, it can affect your 
respiratory system insan adverse way, leading to coughing and irritation. When you ar 
exposed to it for longer durations, it can even lead to lung infections. 
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worsening of as thma/bronchitis/e 
pave the worst of times when smag hits e uc, Patients of such respiratory problems 
vere asthma attacks. In extreme cases Yh 
“nificantly shoot up. kS, 
6 ES 
old and eye irritation: Smog sibnif; 
do ATIS irritation in the eyes, 

caus : i 
mature mortality: Groundtevel on 


cantly : : 
Y reduces one's immunity to cold and can 


pre > + c i 
” increased risk of premature mortality, ind PM 2.5 are direct contributors to an 
c to cropsa Besides impact; 
, Da’. d cause damage t pacting humans negatively, s ;o inhibit pl 
owth an | 2€ to forests and ctüps y. smog can also inhibit plant 


ho is ata greater risk? 


, ffects éveryone differenti : 
Smog ^ à Y, dependin S annus n 
The sf oups-Which are the most susceptible mb their lifestyle, health condition and age. 
ena AS children spen A We 
common respiratory ailment among Sea E asthma is quite high as it is the most 
A with respiratory di EET e 
e fae severe beanchilts fe pales cde D. has respiratory problems like 
oy » Wey will experience a worseni i ; 
d to smo are 3 n ce a worsening of symptoms 
n expose g as they are more vulnerable to the effects of Me Kel aeons 
Water Pollution 
jMater Poll e mo o 00, 2001, OD 
, What is v enis . Discuss its causes and measurement methods. Name 
he countries with the highest and lowest percentage of it (CSS-2018) 
Water Pollution, contamination of streams, lakes "rt EET T 
ful to living things. Water i . underground water, bays, or oceans by 
ces harm's E things. Water IS necessary to life on earth. All organisms contain it: 


whe 


wr it; some drink it. Plants and ani 
«me live In Lage Ps * oy hh animals require water that is moderately pure, and they 
anit SU Vive WIDE Waser cass with toxic chemicals or harmful microorganisms. If severe, 


water pollution can kill large numbers of fish, birds, and other animals, in some cases killing all 
members of a species in an alfected area. Pollution makes streams, lakes, and coastal waters 
unpleasant to look at, to smell, and to swim in. 

Major Types of Water Pollution 

The major water pollutants are chemical, biological, or physical materials that degrade 


water quality. Pollutants can be classed into eight categories, each of which presents its own sel 


of hazards. 


Petroleum Products 
Oil and chemicals derived from oil are used for fuel, lubrication, plastics manufacturing, 


ind many other purposes. These petroleum products get into water mainly by means of acc idental 
gills from ships, tanker trucks, pipelines, and leaky underground storage tanks. Many petroleum 
products are poisonous if ingested by animals, and spilled oil damages the feathers of birds or the 
fur of animals, often causing death. In addition, spilled oil may be contaminated with other 
tummful substances, such as polychlorinated biphenyls (PCBs). 
Pesticides and Herbicides 

Chemicals used to kill unwanted animals and plants, for instance on farms or in suburban 
yards, may be collected by rainwater runoff and carried into streams, especially if these 


www.urdukutabkhanapk.blogspot.com 











b Eg 
I Science & Ability 


oup! Genera 












HSM Super General Science & Ability 
















ased incidence of diseases 


l ! : «e chemicals are biodegradable ; je í 
substances are applied too lavishly. Some of these chemien PRG and quic pef? ces created in second; 
rs are no biodegradable and rema; yy 3 balances Mary food cb. 
i h á ; | ful forms. while others a ain el; fe. Im : f bi : enains 
into harmless or less harmful f« ‘ Meer, “4 d. cumulation o bioaccumulate any b 
> : M. c ‘ Vis 4 non-b; 
u lon ? time. ür ochlorinc SUCH ; lode Y : ` - 
E $. come TEINS Pesticides ike DDT Bc. pole pollutants in animal bodies 
Ileavy Metals d selenium, get i 8 7 piomagnifiable characters, ! : Fndrin) are k , nier 
. Pac lead mercury, an seicnl ` gfe into Wate md . nown for bioaccumulative 
Heavy metals, such as copper. EPCs 70 mines, and even natural soi], | Pom m Human Health 
sources, including industries, automobile exhaust. iee tan iplants.and aré can «ike pos. fect m ascd incidence of tdmóurs, ulee 
pha prre » concentrated as animals feed on plant: Consumed in "dy fE jncreo m s we, UICCIS due to nitrate : 
heavy metals become more concentr Is in the body, heavy metals can be ; D. tury .cased incidence of skin disorders due ( rate pollution, 
qu uL d yd scoblems similar to those caused b H edi 4 Increased incidence-of constipation diete. ACE with pollutants, 
poisonous, or can result in long-term ree i $ E derived from sewage sludpe ae ies any 3 Dangerous effeets oh growing foetus in Sinn and infections to intestine 
herbicides. For example, cadmium in ferui | : ds ü 4 formof pollut pe CEDAR women 
‘ : wt AES EROR pn -Ancentrattorr-or. pollutants due to p y 
= ; ; ans in sufficient amounts, the metal can cause d by Conce Sy oy 9 bioaccumulat; "ci 
crops, If these crops are eaten by humans tn lafrhe, ° 5. ; chain in cas alive pesticides | T 
i a le di Ka qiiae and binky Vegetarian, Pesticides.through secondary and 
ill births, $ ot deformed chil 
6, SIN by' disease caused by me dren, 
baby y methane globinemia - Which results in asphyxia (reduced 


Blue 


: QsupPly) — 
Reduced activity of immune system, 


B ; z 

gn Loss of eee uon is reduced mental sharpness 
d : : diseases ic K ary 

40. Water borne scan í € jaundice, hepatitis, and pasteroenteritis will be y < 

due to water pollution. itis will be more prevalent 

T Reduced bone development and muscular development 

42 Reduced male fertility. 

43. Shifts in physiological cycles of human body. 

water Pollution Control Criteria 
‘ic freedom from pollution. To the exte een . , 
Basic basic artier P Mee. O the extent practical and possible, all bodies of water 
should attain the basic criteria o [ € "Five Freedoms from Pollution": 

1, Free from juna solids or other substances that enter the waters as a result of human 
activity and that wi settle to form putrid or otherwise objectionable sludge deposits. or 
that will adversely affect aquatic life 

2 Free from floating debris, oil, scum and other floating materials entering the waters as a 
result of human activity in amounts sufficient to be unsightly or cause degradation 

j Free from materials entering the waters as a result of human activity, producing colour. 
odour or other conditions in such degree as to create a nuisance 

4. Free from substances entering the waters as a result of human activity, in concentrations 
that are toxic or harmful to human, animal or aquatic life and/or are rapidly lethal in the 


over time, liver and kidney damage. 
S 4 ^ . - 
i a Intreated or inadequately treated municipal sewage IS a maor TUS ol groundwater, 
surface water pollution in the developing countries. [he cid Edu Me IS dischargey 
municipal waste into the watercourses uses substantial Quy pen or "i a egra dation His 
upsetting the ecological balance of rivers and lakes. Sewage also carries microbial pathogen, s 
are the cause of the spread of disease. 
ZXCCSS ic Matter 
s bond ies fet nutrients used to promote plant growth on farms and in gardens N 
find their way into water. At first, these nutrients encourage the growth of plants andal 
water. However, when the plant matter and algae die and settle underwater, MCCOOK LAN ism, 
decompose them. In the process of decomposition. these microorganisms CONSUME hen thy 
dissolved in the water. Oxygen levels in the water may drop to such dangerously low levels thy 
oxygen-dependent animals in the water, such as fish, die. This process of depleting OXygen i 
deadly levels is called eutrophication 
Effects of Water Pollution l l 
Water pollution has number of effects. The effects could be classified ax 
* Effects on Ecosystem 
a Effects on Animal Health 
s Effects on Human Health 
Effects on Ecosystem 
1. Besides inorganic nutrient input, with the ifaw of waste water, decomposition of 
organic wastes, plant nutrients such as nitrates@ind phosphates takes place. This promotes 
the growth of oxygen consuming algae (algal bloom), especially the blue-green alg 
The growth of oxygen consuming algae which deoxygenates water Killing fish and other 


mixing zone 
Free from nutrients entering the waters as a result of human activity, in concentrations 


that create nuisance growths of aquatic weeds and algae. 


Water Pollution in Pakistan 
There are many sources of water pollution in Pakistan. Most of them are found in Karachi 


sitis an area of industries, Although it is a government policy to filter the industrial water and 


5. 


animals is referred lo as eutropliicatián. 


2. Shifts in biodiversity of animals and.plants'in polluted ecosystem. 
3. Imbalance in host - parasite rejations im the ecosystem and changes in food - webs ani 
food chains. hen release it into the sea many industries here are dumping contaminated water in seas therebs 
4. Imbalances in microbial population and effects due to such imbalances. nereasing the threat of extinction of marine life as well as polluting the water. , 
5. Depositions of deleterious chemicals in soil leading to loss of soil fertility. According to the Climate Change Vulnerability Index Pakistan is considered as a high 
‘sk country Around 62 percent of Pakistan's urban and 84 percent of its rural population do not 
veal their water, resulting in 100 million cases of diartheal diseases registered in hospitals, with 


Effects on Animal Health 
1. Large scale death of aquatic and terrestrial animals 


2. Reduced reproduction rate 
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drinking polluted wee de 
source of many dISERSCS fmc uding dianto. 


estimated 250.000 child deaths occur cach ee b, 
ted that more than 1.6 million DAJ Y in Pak, 
It of death and ailment due , Ys (y. 


40 percent of deaths attributed to 

Unsafe drinking water is 8 
intestinal worms and hepatitis and an Cs! 
due to water-borne diseases. It is estima 
Adjusted Life Years) are lost annually as 2 resu 
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almost 90,000 as a result of typhoid. l 
Inadequate quantity and quality of potable erate i sanitation fiij; 
associated with a host of illnesses and à studv coats by A .F found that 20-49 itic í 
the hospital beds in Pakistan are occupied by patients SU ering rom water-related disease Men) i 
Countries that are the Greatest V ater Potluters Ses, 
t py — *Daily Amount of Water Pollutants q, 
China CIC Ee, 
United States E CIC ee 
India - “1,556,370 
Japan 71,279,290 | 
| Germany 1,020,140 
Indonesia 753,657 
Brazil 629,406 
‘United Kingdom 604,821 
da —— 495,973 
E Montreal Protocol 
Montreal Protocol on Substances that deplete the Ozone layer is an international te 
designed to protect the ozone layer by phasing out the production andyConsumption of a sons 
f 


sible for ozone depletion, ‘and (called Ozone Depla 
in 


of substances believed to be respon c 
d for signature on September 6, 1987 and entered in 
0 


Substances (ODS), The treaty was opene 
force on January |, 1989. 


Introduction to the Montreal Protocol 
The Montreal Protocol is widely considered-.as the most successful environmen 


ocal sets out a mandatory tifnetable for the phase out of Oxon, 
depleting substances. This timetable has been seviewed regularly, with phase out da 
accelerated in accordance with scientific understanding and technological advances, 

The Montreal Protocol sets binding progressive phase out obligations for developed ai 
developing countries for all the major ozone depleting substances, including CPCs, halons ax 
less damaging transitional chemicals such.asTICFCs. 

The Multilateral Fund, the ficsf financial mechanism to be created under an intemation! 
treaty, was created under the Protocol in 1990 to provide financial assistance to developing 
countries to help them achieve their. phase out obligations. 

The Montreal Protocol targets 96 chemicals in thousands of applications across more th 
240 industrial sectors. The Multilateral Fund has provided more than US $2.5 billion in financi! 


protection agreement. The Prot 


assistance to developing Countries to phase out production and consumption of ozone delen | 


substances since the/Protocol^s inception in 1987. 

The Protocol has/been further strengthened through five Amendments — London 199. 
Copenhagen 1992, Vienna 1995, Montreal 1997 and Beijing 1999 — which have broug 
forward phase-oüt-schedules and added new ozone depleting substances to the list of substant 
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obal warming and to cope with the effects of temperature increase 
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nder the Montreal Protocol. 
Montreal Protocol has iSo 
phase out of ozone depletin 


du 
lle 
QU phe 


the 


Produced o 


g Substa 
ably: 9 years. ces js responsible 


her sipn; 
SI : 
T Significant environmental benefits. Most 


lor delaying climate forcing 


Lx 

ie a lex : f. the ` 
tification of. the Mo 

ips ntreal Protocol on Subs 


give r 


payer tances that Deplete the 


é s 
e to thà Farth’s protective o: 

: ` . ozone 
qion., Since. it was apreed ; : ark E 
acer jh known as ODS) 196 hs internationally ; parked unprecedented worldwide 

4! os (AlS : * ountrie ase out ozone depleti 

a at l td zone depleting 
iste ast Timor ratified the Montreal Protoc Montreal Protocol, In "ues 
3x9. achieve complete ratification first international environmental 
jet tance dnd success of the agreement arkable effort that reflects the universal 
"M n and Montreal Protocol 

ak ean ratified the Vienna Convent 

[9^ pakisti ip Convention, Montreal Protecet ; 

-e il pakistan were c orofluorocarbons (CFC otocol in 1992. Commonly used 


i TD k S) Hale » > 3 
E promide. hese ODSs were. mainly jiis Halons, carbon tetrachloride (CTC) and 
KL gt Me m the Manufacturing of decp-Ireezers. 


orators, foam blowing, fire extinguisher. Process agents 
fully phased out the Ist Generation of ODSs and pee and solvents ete. Pakistan has 
C on of ODSs. In this regard 10% reductic Is now working on phase out of 2nd 
jm hlorolluorocarbons (HCFC) has been achieved b jdn See no OUS te 
b Keeping in view Pakistan's commitments to i ey, ZOS. 
gzone Unit (NOU) under the project entitled "(sition Sires UE od c | der de 
lementation of the Montreal Protocol" with the financial as is i Hn S in epe ur 
a Montreal Protocol has been established under the Ministry ol Clima ake dices Vae s 
istam since January 1996. Bc, Cióvernment o 
Objectives of the National Ozonc Unit 
| [he National Ozone Unit is following up and implementing all related activities such as 
ative/regulatory measures, data reporting, mass awareness, implementation of HPMP 
promotion of alternatives to CFC-based Metered Dose Inhalers and the accelerated phase out of 
the HCFCS etc. [his project assists the Government of Pakistan to achieve its long-term goals to 
implement various ODSs phase out management plan (HPMP), l 
The NOU besides fulfilling the international commitments of Govt of Pakistan, aims to 
asist local industry in the preparation of phase out sub-projects: and disseminating information 
mODSs free technologies and phase out activities. It also oversees and monitor import & usage 
(f ODSs as well as implementation of phase out projects. The NOU is held responsible to 
establish and maintain data base regarding demand and supply of ODSs in the country. 
WOU plays a critical role to formulate and enact policies and legislation for the phasing out of 
HCFCs in the country. NOU is facilitating the all local HCFC based industry for 
wiversion of technology into ozone friendly technology. 
Kyoto Protocol 
The Kyoto Protocol, an agreement reached in Kyoto, Japan. 
industrialized nations cut their greenhouse gas emissions. 
The Kyoto Protocol was an amendment to the United Nations Framework Convention on 


Climate Change (UNFCCC), an international treaty intended to bring countries together to reduce 
s that are unavoidable aller 


A » Making it the 
à truly rem 


) 
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in 1997, mandating that 
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provisions of the Kyoto Protocol were legally bi 

hose of the UNFCC e. Ming n 

ced to reduce emissions of si ^ 
IX 


oto Protocol agreed S 
arbon dioxide, methane, nitrous Breen, 
s Oxid E 


150 vears of industrialization. The 
ratifying nations and stronper than t 
Countries that ratify the Ky 


gases that contribute to global warming: € er iplis 
hexafluoride, |I Cs, and PFCs. The countries were allowe to USE EMISSIONS tradin i6 S wr 


obligations if they maintained or increased their Be a emissions. Em 
allowed nations that can easily m gets to sell credits to those that cannot, tres 


Facts: 


eet their tar 


192 parties have ratified the protocol (191 states and one regional econom; e 
f Inte. 
1 


organization). The United States has not; it dropped out in 2001. E, 
The protocol mandated that 37 industrialized nations plus the European Com 


their greenhouse gas emissions. Developing nations were asked to voluntarily comply 
More than 100 developing countries. including China and India. were exempted p 
th. 


unit, 
* wu 


treaty. 
at least 55 countries, accounting for sc, 
$% oty, 


uld not go into effect until 
ified it. 
d to cut their country's e 


The treaty co 
world's emissions in 1990, rat 

The signatories agree 
2008 and 2012. 

The treaty also established an international trading system, which allows county; 
eredits toward their emission target by investing in emission cleanups outside their own 7 : 
According to the Global C arbon Auas. the largest contributors of greenhouse gases in Y k 
China and the United States. M3 we 
Timeline: 

= December 1-11, 1997 

Convention on Climate 

nations attend and adop 

greenhouse gases. 
= November 2, 1998 
the protocol and create the 


missions to 5% below 1999 level be 
8 
Mon 


- The Canference of the Parties to the United Nations)Pram, 

Change (UNFCCC) is held in Kyoto. Japan \More ian o 

t the first international treaty on conifolling and TE 
“Ing 


- In Buenos Aires, Argentina. 160 nations meet to work out details 
"Buenos Aires Action Plan." "s of 
» July 23. 2001 - Negotiators from 178 countries meet irf^Bonn, Germany, and agree: 


adopt the protocol. The United States doesn't participate, 
= November 10, 2001 - Representatives from 160 countries meet in Marrakech, Moro 


to further work out details of the protocol. 

» November 18, 2004 - The Russian Federationeratifies the protocol, giving new hope th 
it can be implemented, even without the Unifed States. 

= February 16, 2005 - The Kyoto Protocol takes effect. 

= December 12, 2011 - Canada officially. renounces the Kyoto Protocol. Environm 
Minister Peter Kent says Kyoto's goals are unworkable because the United States ay 
China never agreed to Kyoto, and*thata new pact is needed to address emissions. 

s inda ber 2012 - The Kyotó"Profocól is extended to 2020 during a conference in Doh: 

atar. 

June 23, 2013 - Afghanistan adopts the Kyoto Protocol, bec 
2015 -M the COP2L sustainable development summit, 
participants sign the™™Paris Agreement" effectively replacin 
parties agree ta limit.warming "well below" 2 degrees, and be 


oming the 192nd participan 
held in Paris, all UNICC 
g the Kyoto Protocol. Il. 
low 1.5 degrees above pe 
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ker? "voto Protocol was əti 
gat rhe Kyoto S Degotiafed in k 
March 16, 199 à yet 
on 8. and closed 4 ve 


9. Japan, in Dece 
-ol would not take eflcet until 9 ecember 1997. It was opened 


ar late 

7 yh 5 -7> d Under " i 

rotot INFCCC. Anothef Poh; 0 days afer it was terms of the agreement, the 
L T €onditian S ratified by at feast 55 countries 


» 
pti adin the Id i was that 
3M f the world s total earbonm dioxi > Hat ratifying c 
SW Cloxide emissions for 1959. e had to represent at least 


x øen! o x di ` 
ate rhe first condition NENmEt on May 23, 2002 
> Protocol AWR ai SS £002, wh : 
s en Russia ratified the en Iceland became the 55th country to 


‘vot 
z he Kye " hy, 

uis! - shied, amd tne ab : 

i was sati fied, andthe Kyoto Protocol entered inte for D Tt 

o Force on February | 

y 16, 2005. 


: iier > 
jn (was the actual agreement that came 
wha A treaty that committed 37 industrialized n uon of Kyoto? 
if emission PR greenhouse gases by an average ors pius the European Community to cut 
ne More et e 
als- Ny DR percent by 2012, compared with 1990 
ie Thasix gases targeted for reduction include 
jotneroegroon® (used in air conditioning) sat unr 
j- > 3 . : ‘ OC; p 7 : 
M ion) and sulfur hexafluoride (used in the a (often produced by aluminum 
" jolicy makers were most concerned about. al industry). Carbon dioxide was the gas 
i within the average of 5 percent, different countrie ay 
. 1$ countries In the European Union at the time, a Re te eee 
c AL. 8s w ome e ; ; 
d switzerland, had targets of 8 percent below 1990 evel 1 T some eastern European countries 
roni reduction and Japan, along with Canada, Hung s. The United States committed to a 7 
pe But because the premise of the agreement sd and Poland, agreed to a 6 percent cut. 
«ally responsible for the rise in global as that industrially developed countries were 
! h aiority of ü in global greenhouse gas emissions since the 1800 d 
d the ma) A le world's emissions in 1997, these binding targets A 2 d igh 
jeveloped countries. Emerging economies like China and India were ; $ A SNY 
rici targets and promised only to do their best to reduce emissio L exempted from setting 
What was the result? BI 
Before the meeting in Kyoto, the U.S. Con 
ete i DA i gress warned that unless a deal w ck the 
forced obligations on developing nations like China and India, America would MU je 
Kyoto Protocol. Barely had the agreement been reached when U.S. congressional eae: 
in Kyoto Who had opposed it said it would never fly. Pressure from the U.S, gas and oil lobbies to 
scuttle the deal had been strong prior to the deal, and after George W Bush became preside Li 
2001 he announced that America was pulling out. ion 
For the other nations, the Kyoto Protocol took effect in February 2005. Attempts lo work 
out another deal that would include developing nations continued to create tensions, especially 
between the U.S. and a rapidly growing China. É 
When the so Protocol’s first stage came to an end in 2012, it was agreed in Doha to 
extend the period to 2020. However, as of last month, only 88 of the original Kyoto Protocol 
agnatories had accepted the Doha Amendment, which would have kept their reduction goals 
uhder the Kyoto Protocol in place until 2020. 
icai 144 Kyoto Protocol countries are needed for the amendment to go inta force. 
at's the connection between the 2015 Paris climate agreement and the Kyoto 


Protocol? 
; After years of failure to reach an international consen 
yoto pact, U.N. negotiators agreed in Paris two years ago 


d carb Uv ti > 
arbon dioxide. methane, nitrous oxide. 


histor 
duce 


sus on a plan of action to replace the 
that all nations would work to keep 


www.urdukutabkhanapk.blogspot.com 


Ahtlity 





HSM Super General Science & 





[| below" 2 degrees Celsius aba 
,S degrees. ring 
cloping countries in particular to fed a, | 


: ES e pas emissions and Mitigar C tm: 
tional greenhouse gn MU gation pori s 


‘ 4 " (gt 
the global temperature: cise this century ake ai just | 
levels and to make serious efforts to keep os Bs 
More financing was promised for des 
nnd new structures for reporting a 
uprecd upon. 
Howe 
whieh has since be 


Ve 


M Cie, ^ 

thdrew his country from the e 
luding all ofthe major developed s EN 
r to opt out. ng tme 


i ald Trump Wi 
ver, President Donald. Trum 


en ratitied by 170 countries sae 
economies, leaving the Ul. AS the sole maet A 
What is the legacy of the Kyoto diet "Led Wetions euleutatey the c 
Politically, opinion is divide. ve seizes had dropped 22.6 Staten With 
participation, total emissions ^" E reis period Chl co 
von iscels hy 2012, theend of the Apre: SE = ue the K " 
L5 suele Secretary. Patricia Espinosa odd we aes l'rotacol for ine 
! inerensed use of renewable encrpy. BGS B ort ee IN Particular Dr, 
general rise in public awareness o ITE environmen : Oe | 
to live more environment-friendly lifestyle. folios s 
T 


^ 


MT 
MPareg i 


innovation and 
past two decades, Others note the | 
caused by climate change. and elforts 
adoption ef rhe Kyoto Protocol. i 

On the other hand, erties of the | 
and Indin means that attaining the temperature goal se 


harder to reach. 

In a messag 
Secretary-General Antonio Giuterre 
Pakistan and Kyoto Protocol 

Pakistan, is basically a deve 
ralio of 0.3% to 0.4% compared to othe 


climate pact say ifs failure to include countries jy, 
t in Paris for this century is id A 
E Min 


limate change conference in Bonn last m 


c to the U.N. `s annual c 
world was not yet on track to meet this Bol 


s said the 


loping country with very low Greenhouse gases émis 
r countries and hence there is no strict binditia on ine 
to reduce its Greenhouse guises emissions bul stil | the government is pursuing, afkagéndo to r 
emissions for the benefit of its own people. One important sector that should bé eimphasizeg s 
nlernative energy sector because of the ongoing energy crisis In the country, 

However, the government is still facing problems in taking some concrete SIeps beca 


af the following reasons. | 
I Lach of Public awareness is onc of the rcasons that is hampering all the steps. [ig 
common man has no eaperience of using renewable energy Causing hindrance in its Ust 
ll, — Lack of investment is another reason which has proved fatal for all policies implemen 
for this purpose. The government doesn't have resotrcesAhat can start alternative energ 
projects which tend to be relatively costly. Ce» 
ll. — Lack of institutional infrastructure is another frightighting point which hasn't allg; 
proper implementation of this pol icy. 

Apart from these, some other factors have also proved as drawbacks which include, a 
subsidy from the government, lack of incentives for investors, lack of skills on both the top iy 
bottom layer and lack of proper rules to.próve"vital for investment in projects pertaining t 
reductions in emissions reductions. 

Land Pollution 

Pollution, in simple terms, €an be defined as contamination of the environment, brings 
about adverse changes and effects to he ecosystem, 

In a similar manner, when a pièce of land gets polluted due to various factors, it causes ke 
to the biodiversity and mankind. which is called land pollution. 
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«an includes visible litt 
tion inc er and w 
td BY the chemicals in pesticides oL E With the soil itself being polluted. The soil 
u POLIT ; TDicides ! ies 
5 pete being R Num aS road vrbs ee. potet alone wi 
i id. Po 9 become E oo On SUeets, 
Sg Of the: serious concems that we collectively 


ollution, in other words, means Ydeprad 
a ee 
Dm ctly as a Bradation ; x - 
alle ;.ecily OF indirectly result of human aclivi Or destruction of earth's surface and 


jn sstructively m ather wordi !5 land pollution tes. The degradation of land that could be 
d C? af Land Pollution : 
(2754 «c the sources of land.pellution- 


pollu 


ost le 
wrie? he increased number of wastes from our 


que ' andfills.are wel! managed and designed as p 
$0" Howeve®,most communities leave the lay 
d buildup of all sorts of solid wa 


am Integrated waste management. 

ills ; : 
in $ unattended to which cause land pollution 
me Materials, Here are the causes, effects, and 


i land Firm 
: pose M E eds “worthy for a specific purpose ts another major cause. 
per , there is a constant waste of land. Unused available land 


barren; this land th 
c years turns. : i en cannot be used. So in sear : 
d and its indigenous slate is compromised with. ch of more land, potent land 


js hunte "EXE 
1 Agricultural activities: | 

With growing agan population, demand for food has increased considerably. Farmers 
afen use highly toxic fertilizers and pesticides to get rid off insects, fungi and bacteria from their 
crops. However with the overuse of these chemicals, they result in contamination and poisoning 
of soil. E 
i Mining activities: 

During extraction and mining activities, several land spaces are created beneath the 
surface. We constant hear about land caving in; this is nothing but nature's way of filling the 
spaces left out after mining or extraction activity, i d 
5 Industrialization: 

-' Due to increase in demand for food, shelter and house, more goods are produced. This 
resulted in creation of more waste that needs to be disposed of. To meet the demand of the 
gowing population, more industries were developed which led to deforestation. Research and 
development paved the way for modern fertilizers and chemicals that were highly toxic and led to 


seil contamination, 


6 Construction activities: 
Due to urbanization, large amount of construction activities are taking place which has 


resulted in large waste articles like wood, metal, bricks, plastic that can be seen by naked eyes 
outside any building or office which is under construction. 
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Buy biodegradable products. 
s F Organic gardening 
f pesticides. 
Create dumping ground away from residential 
areas, 
Landfills 


iate between Sanitary 
fferc ntt Mand Industri 
Q: p n criteria for Landfills, (CSS-2016) "strial Landfills; also describe the land 


amount of energy through nuclear fiss; 
nd toxic chemicals thar." ang 
at Can aff, f, 
Sep pt 


s f i f as ! 4 
dumped beneath the earth to avoid any casualty i 


EM 


. Nuclear waste: M. : 2 
e Nuclear plants can produce huge ul and eat Organic (Fg 
= "anctive material contains harmful a cal Cod that Will b . T 
The left over radiouc € grown without the use of 
health. They are i 

? à e treatmen : " ^ * Y, 
on "Large amount of solid waste is leftover once the sewage has been treated Th 
S L z à . : M M d 

aterial is sent to landfill site which end up in polluting the environment. t| 

ny Th rA 


- . n 
“fects of Land Pollution —— | | 

b Soil pollution: Sail pollution is another form of land pollution, Where the 5 
the soil is damaged. This is caused by the overuse of chemical fertilizers AT hj, 
. P ` ^» - "us 5. this * : 1 SOJ è 
caused by running water and other pest control mea m leads to loss i Ses 
for agriculture, forest cover, fodder patches for grazing etc. DN 

2) Change in climate patterns: The effects of land pollution are very havardoys 


lead to the loss of ecosystems. When land is polluted, it directly or indirectly anne te 


tha 


? r ex , 

ee garbage. or other sorts of solid 

^ e disposing solid waste which is either 
Phenomenon around the world. especially 


s [6] 2 > omes, , n ] er. * 
ue ! Some landf1Hs are well managed and designed š schools, offices, hospitals, and markets. 


l 1 yer, * 
We. powe enai buildup of all sorts of solid wasle mat 


climate patterns. f : JT ; 

3) Environmental Impact: When deforestation is committed, the , : anco fo landfills 
This leads steep imbalance in the rain cycle. A di Wer ions ; 

d on. This leads to a steep imba c 2 A disturbed rai i Os Causts of Landfills 


compromise Éi Bic Bee es ica 
of factors. To begin with, the green cover is reduced, Trees and pla ui 


uflects a lot i cached i 2 ntsi 

balance the atmosphere, without them we are su! yected to various concerns like ç th 

warming, the greenhouse effect, irregular rainfall and flash floods among Ig 
E oh 


f landfill waste disposal. Homes, 
nd so on produce a great dcal of 
DOS Mese Wastes eventually end up in the 
rials include wood. paper, plastic, broken 


st solid waste: Solid waste is the number one contrib 
^. schools, restaurants, public places, markets ea are 
rubbish. garbage and used materials, The bulk of th i 
landfills. Examples of the solid waste mate 7 


imbalances. ne tend wh taminated with toxi 
walth: The land when contami ith toxi : i 
4) Effect on human health TI e | P e c Chemicals | furniture, glass, grounded cars, obsolete ele A 
pesticides lead to problem of skin cancer and human respiratory system Tp, "K SE felronic products. and hospital and market 
Es " , ; and vegetables that we gis : 
chemicals can reach our body through foods and veg. eat as they rear 2) Because most of these waste materials are non-biodegradable. 1 
. > Feti s x F a a C, tc f i f q 
ai S ion: Landfills across the city keep on growing due to^inereace ; where they stay for years. The scenario is even worse Tor poorly = fast $ as aids 
5) Cause Air pollution: a . tanon They become ht f “TEASE in Wag, systems and normally results in damage to the land and the surre Nees oe eee 
and are later burned ee leads to air pollution. ) ine Or rodents hii 3) Agricultural waste: Agricultural wastes arise from ts E pida 
sicci un amie diconces: > ere ste materials g t om 
shania ake nan f cid looses its attraction as tourist destinati animal manure, crop, and farm remains, The solid wastes [ike the ; AR d 
6) Distraction for Tourist: "he cit) Ve he eitw. In leadsvic | f on as landfill. g other agricultural by products are collected and dumped i "Une andis. Thes 
not look good when you move around the city. Jt leads RSS OF revenue for the State | agricultural remnants are highly toxic and can contuinigate the nd de bru ur 
government — A i Mena AD fn ik Once in the landfills, the wastes remain there for years impacting on soil quality and 
7) Effect on wildlife: The animal kingdom has suffered mostly in the past decades ‘thy polluting the land. pacuing oil quality c 
> ious i rds to loss of habitat and natural environment, : - 
face a serious threat with rega The consti; 4) Industry, manufacturing, and construction waste: Industria) processes, construction 


activities and power plants produce a wide range of solid byproducts and residues. The 
predominant waste products are generated from oil refineries, power plants, construction 
works, pharmaceuticals, and agricultural product producers. The solid wastes usually find 
way to the landfills. As an example, oil refinery processes produce petroleum 
hydrocarbon byproducts while construction works generate wood. plastics, and metal 
wastes. Regardless of the fact that industrial manufacturing. power generation and 
construction works are regulated, their byproducts and residues from time to time find 
way to the landfills. 

5) Urbanization and population growth: Increasing urbanization and population growth 
rate is considerably accountable for the increased number of landfills across the world. 
With the increase of population and urban growth, the demand for manufactured products 
and materials increases. As the demand increases, so does the increase of solid wastes. In 


human activity on land, is leaving it polluted: forcing these species to move further aya, 

and adapt to new regions or die trying to adjust.Seyeral species are pushed to the verp 

of extinction, due to no homeland. 

Other issues that we face include increased temperature, unseasonal weather activity, ajj 
rains etc. The discharge of chemicals on land, nrakes"it dangerous for the ecosystem too, The 
chemicals are consumed by the animals and plants.afid thereby make their way in the ecosystem 
This process is called bio magnification and is a'serious threat to the ecology. 

Solutions for Land Pollution 
= Make people aware about the concept of Reduce, Recycle and Reuse. 
* Reduce the use of pesticides and fertilizers in agricultural activities. 
= Avoid buying packages itemisas they will lead to garbage and end up in landfill site, 
* Ensure that you do not litter ontthe ground and do proper disposal of garbage. 


. 
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rise in the first decade of this 
Sc 


rs to decompose, desi 









i lastic pollution has d rof tlie used ent : 
particular, P ; rowth and mos e used plastic Un, ( ve e 
: “säti ulation £ : € mate... d oyy peat poised a gning cffocia 
rapid urbanization and poP q urban areas, plastics form the greater pan ateria a requires high capital investments Tfecijve strategie 
-a the landfills. In mos uw Of the). My | fires: L With, Sand facilities fi ; 
end up in Q9/, of all the municipal waste. IW Landfil andfill pases to As egards to mana s for managing landfills 
and constitute about 80% 0 dj 6) easily start 4 fire. Once fires ack ter with a sy sta re and recycling initiatives 
4 : j E igni . “tostan A M 
Drastic Effects of Landfills herie effects: There are more than ten toxic quse air pollution. If not put out Noe it can be eee of landfill] waste, can 
£ : osphe y : ; ; i i : Cdiately ing jt c : 
1) Air pollution gi e ethane gas is the most serious. Methane hy ncighbortng habitats. Methane is notab] lately, they can pm Saar s put jt out and further 
from landfills. of which anic matter decay. On this account, Ep, ° 1 hy landfill and as such, given its ab Y the most flamm. of control and destroy the 
. ing the process of org RE a - k -EPA tury | even Wors : à undant sy ; mable and combustible i . 
produced during P hc decomposition of organic matter in un : jandfil e orsens the situation a PPly it can cre; te | SERENE eee the 
he methane expelled during te - (ran 70 Limes ffecti Mana * th, d to the area. 3 the burnin ite havoc, Combustion of the 
tne radiation 20 times more € lective than Carboy qii eS luti 8 of the chemicals adds mare chemical 
n di ssive Solutions of Landfills m 


has the potential of trapping solar 


is increased urban and global temperatures. Aside from the 


é ; 
mp" ad implementation of integrated y 


i 
Meth Og, 


The outcome *egls that find way to the la an, ` 
cultural chemicals In t. andfills [i Ne «ign b. 
other household gustos ;c pases that can greatly impact the air au bleach P pesi" rhe construction of modern landfills with Bement 
ammonia can generale D. la - matter and other non-chemical conta JY. Within IM «nificantiy*lessen the impacts of landfill HY well-engineered and 
Dust. particulate minates a tl can S'E ated erisuré compliance with env; On soil, air. and wat and managed disposal facilities 
i x nvironmental ater. Landfills that are well-designed 


further contributing to air quality issues, il, preservar; 
imary environmental problem arising p "ervauon requirements and it ultimately 


teaches. There are several hazardo Use y 
us i 


landfill vicinity. 
be expelled into t 
2) Ground water 


"s that the environment is free from contamina 
cnsut®” one use of such designs also ensures th 
gre incorporated with on-site 


nts, 


= 
e landfills are not locate 
Environmental 


he atmosphere, 


pollution: The pr 


tamination from ; 
d in environmentally-sensitive 


Ils is groundwater con 2 Apodo ; 
t dn into the landfills and once dele vid Pin cete iS the lin w : ental monitoring systems, signs of land f; monitoring syste Wi i 
deterioration of ground water. The toxic pr rio | fron rs range from ind” gored and controlled. ill gas and groundwater cas a i 
solvents tO household cleaners. Besides the bane D i om household and inde’ gv cle, Re-use, and reduce Leite ce aah as 
products. electronic wastes contain ene teste’ ce pecans e hage Percent Rey" fandfill management will always remaj 
these landfill toxins infiltrate the San 20 Pe E. ater waterways od prace the need of recycling, reducing and reus 'n à major environmental if communities don’ 
domestic water and sadly enough, the foods that we Cons, À je increases the final waste products that sil io. Ps UR demand of manufactured MR 
andfill. In this view, the use of recycling 


eventually end up in the 
The pollution can also adversely harm anima 


landfills have leaks. 


ms for electronic wastes, plastics, paper, metal 
de an effective means of reducing the landfill dues eee niod-biodegradable maleriais can 


Respect the planet: A deep gratitud 
including the interdependence of "en and reco 


| and plant life. Research reveals thai i" ja 
wl 99 
provi 


e risk of severe health implications sueh as birth def, , 
| gnition of how beautiful the i 
planet is. 


3) Health effects: Increases in th ations su 
) ers have been reported in individuals living Bj: 
E 


low birth weight, and particular canc ort í 
landfill areas in numerous studies. For instance, TCE is a^eareimógen elemen of, 
originating from landfill leachate. Other discomfort and self-reported syinpton: : 
people living next to the landfills include sleepiness, headaches and fatigue. The efis 

hemicals presentyin the landfill wastes Fr 


are linked with the toxic actions of the c 

contamination of the air with harmful gases to water pollution, the outcome is adi, 
human health effects. Landfill toxic gas releases an 
associated with lung and heart diseases respectively. 

4) Soil and land pollution: Landfills directly render the soil and land where it is loca 
unusable. It also destroys the adjacent soil and land area because the loxic chemia 
spread over the surrounding soil with’ time. The upper layer of the soil is damage 
distorting soil fertility and activity/and "affecting plant life. Industrial and electo 
wastes in the landfills destroy the quality of the soil and land thereby upsetting the hn 
ecosystems. 

5) Economic costs: The ecónomic dnd social cost of landfill management is very hij 
From the management ofthe gases coming out of the landfills to groundwas 

,gontamination management, and ensuring compliance with environmental regulan 
bolicies drains aJotof the municipality's and tax payer's money in terms of integras 
waste management. Because most of the materials disposed in the landfills take milho 


d water pollution are as yy 





^ ; zm £ and non-livine thi é 
planet positively while also giving it time to NA e s will help us exploit the 
: cjuvenate. 


Rethink our consumption needs: Afi 
s : After huge TS 
products don't make us as happy as we perum. ers sid SEO PMCID us 
experiences, we should reconsi ey would. In goin i 
w S DRS i5 bosses our consumption habits and also b diii ud bx 
x > ^ or the betterment of both our well being a d EROR SIME 
educe wastage: Spending our mon : : AG nature: 
. ey on things we don’ ; 
'stroys our envir = i on't need drains ou 
TA ROE P ure. of waste accumulation, Only a ae giis 
to à cleaner and ded Eden ca It environmentally friendly. Furthermore, it contributes 
mol vironment since it eslabli - P 
production and distribution of manufactured bigis establishes the need for meaningful 
euse pr : i ; 
eee podus Kela tho podarte Gal we eve alrendy bough espe them away 
° y used items from internet sites li ; i 
; 3 < s like E-bay, = 
soo cain sales, or otherwise donate the items that we don’t use ee 
EC pacis Recycling is one of the best solutions for landfill management. 
A ials such as plastics, cans, paper and glass can be recycled. 
Sanitary Landfill? 
s. acit Ed are sites where waste is isolated from the environment until it is safe. It 
en it has completely degraded biologically, chemically and physically. In high- 
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; iah, However, such 
o aaeved nux VE BIB. O0 Sn Sie W e 
income countries, the level of isolation el ta protect public health. Four bing S „ar drums and loss of hearing. t also fed 
se z ically necesse cadfill The wavs : LX € sciously to regulate o e MCCS Our sensitivi 
level of isolation may not be techn! "ded as a sanitary landfill The ways Of doing thi Ond, * uncos Excessive noise ur body's Fhythin Sensitivity to sounds that our ears pick up 
should be met before a site can be eB int goal is to meet. to the best extent possibi M alt pure oura e nose poflütiomin workin 
` cis qur adiante ab " - DS e Lr aven in our homes can inf n ! areas 
adapted to local conditions. The win ‘ith a longer term goal to meet them eventual. M i ns pe i ssive behavior Fa UN U/ence Psychological horn as offices, construction sites, bars 
stated basic sanitary landfill conditions. wi Yin ful n ol MET excessive b. Ne Of Sleep Pelt nt Studies show that the occurrence 
£ ‘nke seis SeNevels, These i4. i stress, fatipae - 
ES : eue : 5 nke Bhi ge 5. These + latigue ar , ena : . 
Industrial landfills ited industrial wastes. In most cases indus. ases later in life, "8€ In tum can. cause pue and hypertension can be 
Landfills that accepts specie? ice or facility, stri y jesus erst WONT a pond PIER SEES ER CHROME, SAI 
e £ Si - specific In ust? a LN sag DISO ae BOOT night sleep ; 
landfills are monofills associated wie zy Pollution j siecP formance mày Bo down in office oc "ity lead to problems related to fatigue and your 
§ : i Á oi ell as : : sd " 
n unwanted sound or sound. which pr Oduces sound slc@plorgive your body Proper rest. at home. It is therefore recommended to take a 
Noise is generally regarded ja a eet d gadgets. vehicles on the road, je MEN 7 „giova seule pap Blood pressure levels, cardio 
effects on the ears. Noise is produced y nO roots on tie quality of man's surroy Pane, 2 y €" copie NA. on Ihe rise, Studies sapyest that a "vascular disease and stress related heart 
speakers etc. Noise produces severe adverse merit |t is the loudness and distation on x and increases heart beat rate as it disrupts the adea noise causes high blood pressure 
* ^ 1 v « i . * H z 
therefore, considered to be polluting (he S od and damage to hearing. OF the hii drotible lo Wisi e Mad High decibel noise can put UNE i 
which is disturbing and causes physical MISCO EN communicate rectly. This may lead (o misunde : ed may not allow two people 10 
s dt: Sunderstandi 


ng and you may get difficult 


nt of intensity of sound is called decibel (dB). Our car is 
can give you severe headache and 


| - standing the other pers 
0 to 180 db, OdB being the threshold of iM rbi sion 
tarin 
L 


l it of measureme a 
The unit - f intensity from disturb your emotional balance 
to an extremely wide TE d of pain 5r wildlife: Wildlife faces far m 
Pis ;s the threshold OF per feci 9 mt ore problems th; : wit 
whereas 140 dB mark o FP they are more dependent on sound. An than humans because noise pollution since 


: | | imals develop : 
Sources of Noise Pollution :r survival depends on it. The ill A Se pee oí sey tries 
eee € M effects of excessive noise be 


unde Constant sharp. noise 


tries use big machines which are capable of 


"rialization: Most of the indus i ENDS lici Eje ; PR à i (e pisi: > 
1. picti eine of noise. Apart from that, various equipment s like compressóárs; TA aggressively in households where there is constant noise gin at home. Pets react more 
rge amo SẸ; 2: ; i i S Generaly, q^ : se. 
abge fans. grinding mills also participate In producing iod MS of „lotion for Noise fui 
2. Poor Urban Planning: In mos! of the developing countes P T "ban fAgnninjPals, Py, t eae qud Orns upto a certain frequency, no high frequency horns must be 
| vital role. Congested houses, large families sharing s space. fighi/over Parking sold in the mar ie Qui De DESC 
i . . i ay sad is tion whicl R large size banners or boards wi 
s s to noise pollu which may d Have larg s or boards with no | imi 
1 Lohr over basic amenities lea ISrupy i. 2. = ho horn or limi ; : 
frequent fights o PU th 3, We can watch television Droprams; (isto ted horn symbols 


n to radio or use the washing machines 


i f society. n 6 6 Of : ATP 
COVTODMErES 1 ial events. WHetherit is marrja selectively to reduce noise in domestic sectors 


ole -- ic at its peak in most of the soc Be, pan; 

3. Social Events: Noise is at its peak in ~ rriage, pani. » a x. | 

pub, or place of worship, people normally flout rules set ex the local administration ani & Use: any EE materiais, like carpets to minimize noise generated from felling of 
éreate nuisance in the area. People play songs on full volume which makes the conditio items within the house, 
of people living nearby pretty worse. In markets@you ‘can see people selling clothes Vi $ Prohibit the usage of loudspeakers in habitant zones unless necessary requirements, like 
making loud noise to attract the attention of people. engaging wide audiences, or functions. z 

4. Transportation: Large number of vehicles ongroads, aero planes flying over hous, 6. Send automobiles for servicing and tuning regularly. Try to reduce noise levels too by 
underground trains produce heavy noise and people get it difficult to get accustomed fixing silencers, ne . 
that 7. Industries can maintain machines through proper lubrication 

5. Construction Activities: Under constructionactivities like mining, construction of bridge. 8. Barriers can be installed between sources of noise and receiver to attenuate noise levels. 

llowever, at very large distances, the barrier becomes less effective because of the 


dams, buildings, stations, roads, flyovers {ake place in almost every part of the work 
These construction activities take plácé every day as we need more buildings, bridges. 
accommodate more people and to, reduce traffic congestion, 

6. Household Chores: Gadgets like TV, mobile, mixer grinder, pressure cooker, vacum » 
cleaners , washing machine and dryer, cooler, air conditioners are minor contributon t 10. 
the amount of noise that-is'produced but it affects the quality of life of your neighborhoo! shrubs and trees. — 

! Noise Pollution in Pakistan 


in a bad way. 
Noise levels in Pakistan have reached critical levels with average noise values of 76.5db 


Effects of Noise Pollution ; ; : 
being recorded in Karachi, 72.5 in Islamabad and 86 in Peshawar. While these values may not 


1. Hearing Problems: Ourars can take in a certain range of sounds without getting damaged Ma l | | ! e 
made noises.such as horns, machinery, airplanes and even vehicles can be too loud fora |. have reached astronomical levels, but if left unchecked it could cause widespread hearing defects. 


hearing.range, Constant exposure to loud levels of noise car easily result in the damage ofw | insomnia, indigestion, heart burn, ulcers, hypertension and psychological disorders. According to 


possibility of refractive atmospheric effects, 
9. Buildings can also be designed with suitable noise absorbing material for the walls, 
windows or ceilings. 
The Green belt development can attenuate noise levels through the nature such as by 


Ü 
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industrial areas. Note that these are 
least 10-20db above WHO criteria. 


The above mentioned facts SES 
i T rtunalets A 
population at large In Pakistan, unto : 5 rndustrial. SP constriction amis 
aircraft or airport activities ! 


emanating from railway engines, por sa the federal and provincial Ẹ 
PE DN about noise pollution are often reccived in dards for à natat s cial Envirg 
s is another source of noise nuisance in uias tn 

à 


Protection Agencies. but in th is 
take any legal action. The road tra!tic noise iothe J p 
Dakan: A situation is getting alarming with increase i da density an e c 
stan: ; t. there are no national standa s for prescribing noise i toad, 
" | areas or silence zones. Most of D Ms 

e 


he deleterious effects noise pollutio 
is no legislation to deal With, Posy, 
f. 












particularly in Karachi, At presen a 
residential mreas, industrial arcas Comme dec 
; : -ptable noise conditions du 
de. are subjected tO unaceeP flo construction 


ities. 


particularly the urban si 
ess the n 


manufacturing. traffic an oise level in cities. However rand 
, 0 


d recreational activ 


No national survey has been conducted to asse | 
in different cities showed that the noise level in most of the Mem Mosi a high as 70 to 99 

han the acceptable limits. At present there IS no specific and g (Aj 

t should pass the “Noise Pollution láiles 


ces is much higher t llution. The governmen 

cgislati j| noise ution. The ; i 

Frisia ib ant x) Pakiéum condis Apart from Such ips bere hei there ng | 
be a city noise control code for all major cities !n Pakistan. ih. i eae tina ^d noise i; 
s be orohibited and should be punishable under i OU ilar Ne 
[Environmental Protection Agency (Pak - EPA) exercising its power under clause (d) of settion 
the Pakistan Environmental Protection Ordinance (PEPO). 1983 of 
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He! u : ci HEFT 
jl 


of th i 

t ics i. about 15*C because of the 

ini af the est This is called the natural 

NR dii : Ain de ed concentration would lead to 

a ` 2 carbon dioxide to the Tem idis diat finan activities could 

sphere. This research 

Ww diti search was a by- 

Ould explain the causes of the great Icc 


$5 the © 


M. the discoveries of Arrhenius and Chamberli 
frie yn the 1980's, finally, the global iratis topic was forgotten for a very long 
people began to question the theory of an upcomin one anki curve started to rise. 
ele began to increase so steeply that the global w S n es Age, In She late [9805 Ube 
NGO's (Non-Governmental Or se theory began to win terrain fast. 
ironmental protection to prevent further siobal n izations) started to advocate global 
Schneider had first predicted global nibii 
world's lending gione pomis experts. ing in 1976. This made him one of the 
1988 it was finally ac «-nowledged that clim z 
2i c greenhouse effect theory was named and acai, ies Mig dis 
(IPCC) was founded by the United Nations Environmental Progra on ees Change 
Meteorological Organization. The IPCC is referred to as de. us ien Worta 
scientific ex esed AE ET Sk m history. In 1998 the Kyoto ipid snis aiit a 
Kyoto, Japan. It requires participating countries to reduce their anthropo pai anne 
gas emissions (CO», CHa, NxO, HFCs, PFCs. and SFs) by at least 5% hw 1990 levala ih 
the commitment period 2008 to 2012. The Kyoto Protocol was eventually signed in Bonn 
iq 2001 by 186 countries. Several countries such as the United States and Australia doe. 
retreated. Pakistan has ratified the Kyoto Protocol on Climatic C hange in 2004 i 
From 1998 onwards the terminology on the greenhouse effect started to change as a result 
of media influences. The greenhouse effect as a term was used fewer and fewer and people 
started to refer to the theory as either global warming or climate change. 
Greenhouse Effect (CSS 1998, 2001, 2009) 

The greenhouse effect results from the interaction between sunlight and the layer of 
ases in the Earth's atmosphere that extends up to 100 km (60 mi) above Earth's 
d of a range of radiant energies known as the solar spectrum, which 
and ultraviolet light. When the Sun's 
rgy is reflected back into 
bed in the atmosphere. 
he Sun's gamma 
located 19 to 48 


env 
Sic hen 


greenhouse g 
surface. Sunlight is compose 
includes visible light, infrared light, gamma rays, X rays, 
radiation reaches the Earth's atmosphere, some 25 percent of the ene 
space by clouds and other atmospheric particles. About 20 percent is absor 
For instance, gas molecules in the uppermost layers of the atmosphere absorb t 
rays and X rays. The Sun's ultraviolet radiation is absorbed by the ozone layer, 


im (12 to 30 mi) above the Earth's surface. 
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he 


" , in the form of visible light 
rce > Sun's energy. largely 1n > Passes 
About 50 percent of the oils. plants, and oceans on the Banh’. th 


flected back into the almos im 





< foy 
the atmosphere to reach the Earth's surface. 5 


zs he rey. while the rest is re 
most effectively by reflective surfaces such as . ON, some 


the Sun's radiation that is absorbed by the Earth's surface becomes heat energy 
long-wave infrared radiation, and this energy ís released comes ima ds WERE. 
The heat-trapping gases in the atmosphere behave like the pu a P They, let myc 
of the Sun's rays in, but keep most of that heat from directly phen tain Of this, they ar 
called greenhouse gases. Without these gases, heat energy absorbe and reflceted from the 
Earth's surface would easily radiate back out to space, leaving the planet with an Inhospitaei. 
temperature close to —19°C (2°F), instead of the present average surfaee temperature of 15 
(59°F). 

Ifow Do Humans Contribute to the Greenhouse Effect? AN 

While the greenhouse effect is an essential environmental prerequisite for life on Earth, ther 
really can be too much of a good thing. 

The problems begin when human activities distort and accelerate the natural process by creating 
more greenhouse gases in the atmosphere than are necessary-to warm the planet to an ideal 
temperature. 

Burning natural gas, coal and oil -including/gasoline for automobile engines-raises the 
level of carbon dioxide in the atmosphere. 

Some farming practices and land-use\changes increase the levels of methane and 
nitrous oxide. 

Many factories produce long-lástimg. industrial gases that do not occur naturally, yel 
contribute significantly to the enhanced greenhouse effect and "global warming" that is 
currently under way. 

Deforestation also contributes to global warming. Trees use carbon dioxide and give off 
oxygen in its place, which helps tó create the optimal balance of gases in the atmosphere 
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so ple. from pre-industeial levels during the 21st centy 
-4me human activities also pro i ry. 
Some The change in the ee hte BASS and these gases keep increasing in 
snoep Burning fossil fuels - coal oi vn Breenhouse gases has significant effects on the 
ane Cutting down and burning trees a natura] gas . releases carbon dioxide into. the 
pre: F 3 also produces a lot of carbon dioxide. A group of 
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P 
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: pi^ and in making foam plastics. 


a e icenhouse Effect 
rhe“ The greenhouse effect refers to the ability of the , . 
"inperature of the pl P : atmosphere to trap the sun's heat. 
ereas i QNS Planet. When the SUNS energy reaches Earth, the atmosphere 
orbs some e : ee i then absorbs mare when that energy reflects ack off 
| face jedes. Se ded meee energy heats up the atmosphere, increasing the 
emperature T. sedi the simo: h uling warmth to its night side, when solar heating is 
| available. : a r vàpor and Wind H and the higher the concentration. of energy-holding 
| molecules like water vap on dioxide, the more energy the atmosphere can trap. 
positive Effects Temm 
The greenhouse effect is imponant, because it contributes to the survival of life ou Earth. 
Without the greenhouse effect, the temperature of the planet would be similar to conditions 
experienced on the moon. On the lunar surface, with no atmosphere to mediate temperature 
swings. the surface can reach 134 degrees Celsius (273 degrees Fahrenheit) during the day and - 
i53 degrees Celsius (-244 degrees Fahrenheit) at night. This dramatic temperature change 
required NASA to develop specialized gear lo protect astronauts from both extremes for the moon 
landings, A similar temperature Swing on Earth would have produced an environment hostile to 
most living things. 
Too Much of a Good Thing 
Unfortunately, while a moderate greenhouse effect is vital to life, an elevated greenhouse 
| effect can be dangerous. Since the Industrial Revolution, the widespread adoption of fossi! fuels 
| has increased the amount of carbon dioxide, water vapor, and other greenhouse gases in the 
amosphere. According to a study by the Carbon Dioxide Information Analysis Center of the 
United States Department of Energy, carbon dioxide levels have increased 39.5 percent since 
1750, while levels of methane in the atmosphere have jumped by 150 percent. Climate scientists 
puint to this increase in heat-trapping gases as one of the reasons global temperatures have risen 


during this period. 
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arguments uyainsi Global Warming Í 
tibil warming dy a controversial issue today Some vay thit it has been overly hyped 

« as argued that global warming is a minur tinue because of which major issues like 


HIV/AIDS, Nuclear proliferation and poverty are not being devoted their deserved time 
nid resource. 
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‘ Global warning is even argued (o he merely a vested interest of scientists. It is said that 
wicntists exapgperate the cflccts of global warming because they receive funds from 
environmental companies. 

Global warming is believed, also, to be the outcome of failed computer climate models. fH 
m uryued that these models ore not able to predict even tomorrow's weather accurately, so 
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vis of Acid Rain 


«nnerature will help plants prow hu) D 
ihe level ol carbon dioxide w ill also stimulate plant growth. des Mite pfe The acids in acid rain react chemically with 

© Another common argument against global vbi dva that the upsurge. in SOTAF acy pemicals that react with other chemicals by itn object they contact, Acids are corrosive 

has caused global warming, nol snthropogente elTects of development, MUT e since comes from the abundance of (rco hydrogen ; jd hydrogen atin: The acidity of ‘a 

a One realizes that most of the arguments apimst global warming nre ETIN fiam v Acidity is measured using a pl! seale with pn m when the substance is dissolved in 

farfetched. People advocating these arguments mave a vested interest ín ACUVitigy nbers [rom | to 6—the lower the pli number, the isl, lo 14. Avidie substances have pil 

industries that contribute to global warning. Untonunately they “ure able tg SW Y some nonacidic substances, called bases or nlkalis are Puce or more Corrosive, the substance. 

that global warmingis ROR Serious issue, Wi] drogen atoms that the acids offer. Bases have e acids in reverse—they readily accept 


section ol the population into believing nis 
Acid Rain 
(CSS 1990, 2002. 2017, 2018) 


? Describe its causes and how if can be prevented, 1, 






Q: What is 'Acid Rain 
(CSS-2018) 

Q: What is an Ac 
ussocinted with it? 


(CSS-2017) 


Acid Rain, form of air pollution in whieh airborne acids produced by electric uj; 
plants and other sources fill to Earth in distant rejpions. The corrosive nature of acid rain cuc 
widespread dumage to the environment. Che problem begins with the production of sulfur ding 
and nitrogen oxides from the burning of. fassil fuels, such as coal, natural pas, and oil, and fre 
certain kinds of manufacturing. Setfür/diexide ond nitrogen oxides react with water and on 
sulfürié atid, nitric acid, and other pollutants, These acid pollu 
travel with the wind for hundreds of miles, and eventually rr 


id Rain and how it is produceds Briefly describe the dingy 


chemicals in the air to form 
reach high into the atmospheres 
to the ground by way of rainesnew, or fog, and as invisible “dry” forms. 


Rain, SAOWs 


dicating increased alkalinity. Pure water has a ne 3 
or fog with a pH below 5.6 is considered erii pll ot 
Soil: In soil, ncid rain dissolves and Washes awa rain. 
dissolve toic substances, such as aluminum ae Apia Oy pints, ft can also 
Sos sailis, tecina: Hess toxins «o ie Gane en which are naturally present in 
Some soils are quite alkaline and can neutralize acid peeled e d pede 
especially thin mountain soils derived from granite or a " dde noe MEN: others. 
Trees: By removing useful nutrients trom the soil due ie * * Pe ed d 2 
occae arces: Hals ts n ‘ | slows the growth of plants, 
especially also attacks trees more directly by cating holes in the wary coating of 
leaves and needles, causing brown dead spots, If many such spots form, a tree loses seme 
of its ability to make food through photosynthesis. Also, organisms that cause disease can 
infect the tree through its injured leaves, Once weakened, trees are more vulnerable to 
other stresses, such as insect infestations, drought, and cold temperatures. 
Agriculture: Most farm crops are less affected by acid rain than are forests. The deep 
soils of many farm regions can absorb and neutralize large amounts of acid. 
Surface Waters: Acid rain falls into and drains into streams, lakes, and marshes, Where 
there is snow cover in winter, local waters grow suddenly more acidic when the snow 


7—it is not acidic or basic. 


pli numbers from 8 to l4, with the higher 
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material expose - eie buildings. tragic. l 
and. in cities with very PEER of surface waters causes little direct harm 
Human Health: The acidifica 4 avidified lakes. However, toxic Substances | 
is safe to swim in even the most ac ta 
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soil can pollute local water supplie 


: : id Rain i ; en 
Efforts to Control pu i; be curtailed by reducing the amount A sulfur dioxide an 
" Acid rain can bes gwer plárits. motorized vehicles, and factories, The si 
oxides released by pc nergy from fossil fuels. 


sse emissions is to use less € ! ' | 
dede mr M Every time a consumer buys an energy-efficient a 

, viduals ca . ENCE) | me^ ides | 
insilation to a house, or takes a bus to work, he or she conserves energy a 


fights acid rain. 
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s Another way to cut emissions of sulfur dioxide ps heehee Oxides is by Switehi 
cleaner-burning fuels. For instance, coal can be high or low in sulfur, ang som 


cantains sulfur in a form that can be washed at before burning. By Using mon 
the low-sulfur or cleanable types of coal, electric utility companies and other in h 


can pollute less. ] 

a The gasoline and diesel o! 
more cleanly, producing ! 
natural gas are being used increasingly 

d i udes. 

and produces very low nitrogen OX! 

a Pollution can also be reduced at the moment the fuel is burned’ Several new kinds q 


burners and boilers alter the burning process to produce Tess nitrogen oxides ang More 
free nitrogen, which is harmless. Limestone or sandstone added to the COMbustic 
chamber can capture some of the sulfur released by burning coal. l 
= Cleaning up sulfur dioxide and nitrogen oxides willeyeduce not only acid rain by ali 
smog, which will make the air look clearer. i 
Q: What were the main objectives of Clean Development Mechanism? Also explain the 
reasons for the criticism on Kyoto Protocol by tlie developed countries, (CSS-2017) 
The Clean Develópment Mechanism 
The Kyoto Protocol includes three flexibility mechanisms to enable its implementation. Thee 
mechanisms provide economically effieienvalternatives for Annex | economies to reduce GI 
emissions and meet their Kyoto targeis. This module focuses on only one of these flexibiliy 
mechanisms: the Clean Development Mechanism (CDM). CDM projects are initiatives that resvi 
in a reduction of greenhouse gases. These projects must be implemented by Annex | economics 
in Non-Annex | economies: where both parties have ratified the Kyoto Protocol. It also may k 
possible for Non-annex 1 economies to develop CDM projects to sell the credits they genera 


MR iy 


Slt 


bun 
Such 
no Sulfy 


| that run most motor vehicles can also be formulated to 
less nitrogen oxide pollution. Clean-burning\ fuels 
in vehicles. Natural gas/contains-almos 





| jen |, compared to 22% who said that the US 
Prot 
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ES called "unilateral CDM" i, under deba 
: once is intended to: PVA Article [2 
i ine © gist developing economies to achieve Sustain 
n ut industrialized economies to filfill the; 
NS O protocol; and r 
> tribute to global greenhouse 
,a 4 
, xd of Clean Adios. Bod Mechanism 
tive in Article 12o The Protce 
phi wt. Mfr dediti nd o Pip Mii is Intended to meet two objectives: 
m, ontributing to thé ultimate objective of In achieving sustainable development and in 
c 


A of the Unite : ; i 
~jima te Change UNFECC), Which is to pm United Nations Framework Convention on 
ch ent dangerous climate change; and 

^" 


ssist parties included in A | 
see ESO limitation and reduction ee : *» achieving DRE R their quantified 
i ite ! i use pas (GI ission caps). 
ji dye. vh anders ne missions in the wotld at the lime 
et quified, al carbon output US accounted for a quarter of the 
à i puny 3 have continually stated that the Kyoto 
Merican jobs, and decrease productivity by up 
ced increasing pressure from other countries 
€ United States claims to be acting in its own 
allup said that the US should ratify the Kyoto 
should not ratify the treaty. Thirty-six percent of 
mestc, as well as international, division. As of 
RS arduus to address climate change on an 
: me treaty, the US is denying responsibility for a 
m they helped to ae weakening their ties to other countries that E gem the treaty, 
d d ultimately dera eiie dip than good, The effects of global warming will eventually 
pa Ameca DE f K veis intemmational aid, and more expensive natural resources 
AngiBer GRISOm 953 a Kyoto Protocol is that it does not require developing countries to 
pwer their carbon Hess "na, now the largest emitter of carbon, is not bound by the Kyoto 
ol to reduce production of carbon dioxide, They are, however, able to take advantage of the 


jan ision, which states that the : 
igading. Provision, group of developed countries must economically help 
rge contributor to global carbon 


developing countries tackle climate change. India, also a la 
is under no legal agreement to reduce their levels of emissions. 


of the Kyoto Protocol says 


able development: 
emission reduction obligations under the 


4 : yis 


Ras reductions. 


fegan 


those 
pow nal level. By not participating in th 
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aver and Ozone Depletion 


Ozone La) asphere from 19 to 48 km (12 to 39 mi Wik 
s ` numo: Tw " in the Th 
. „r. a region of the ae million occur in the ozp Ve 
Ozone Layer, à regol y to 10 parts per 77 . ne layer q fay 
surface, Ozone concentrations of al ou oxygen. This action has been taking ha The? 
P ; ^ sunlight id ds in the atmos e fy * 
mms there by the action of SUPPE compounds | osphere o ^ 
eitis of vears, but naturally occurring iiber i "Hn LT 
5:01 YSS, ten fairiv stable level. y : ) 
kept the ozone concentration at a fairly 5! tects life on Earth by absorbing har 
The ozone layer of the atmosphere me Mul y 
) a 


radiation frem the Sun, 
What is Ozone? 
Ozone is a molecule 


Os as the symbol of oxygen atoms 15 O. here is formed by an 
Mast ozone found in our atmosphe ; 


- » the : (Oxygen 
molecules and ultraviolet radiation emitted by o cas 
molecules make up about 21% ot all gasc EARR 
atmosphere; they consist of iwo atoms of ONYE 
therefore labeled O7). S ; 
V hen ultraviolet (UV) radiation hits an oxygen motene He 
cause the molecule to break apart into single odd dn E 
(Oy + UV -> O + QO). These atoms are very fea ees an fo os 
oxygen atom can combine with a molecule of oxygen 
ozone (O;* O -> Oy). 

Che individual ozone 
"the ozone laver". Wt is not, howeve 
there are usually less than three ozone 
million molecules of air. That is why ozone 
small) amounts are present. We are fortunate 1 
Wherc is it found? 

The ozone layer is à conce 


composed of three oxygen atoms. The chemical Symbol or 
07 


interaction betwee | 
No 
X 


O, Ns 





molecules make up what we call 
r. an especially thick layer - 
molecules for every ten 
is known as a trace gas, meaning that ofly 


a Face 
hat these small amounts makea big differ Wty 


ence. 

ntration of ozone in the stratosphere, an^área about 
- - A we 9 ? 

kilometers above the earth's surface. In this layer, there ts about 90% of the planers a 


m S $2 "ON a P. " 5 
Stratospheric ozone is a natural gas that stops most of the sun's ultraviolet rad lation from reaching 
the surface of the earth. A diminished ozone layer allows more radiation to reach the anf) 


surface, where it has many harmful effects. 


IO to 54 


The layer of the atmosphere below the stratosphere is called the troposphere, Tha, y. | 


region where the weather takes place. About 10% of all-existing ozune is found in this level ht 
presence has two reasons. First, ozone from the^stratosphere occasionally "strays" from te 
stratosphere into the troposphere, However, 4 great deal of tropospheric ozone has its source fig 
here on earth. It is a product of complex chemical reactions that partly involve components ofeg 
~ exhaust and wastes from power plants (for example carbon monoxide and nitrogen oxides). Th 
ozone is often a key component of indusirial.smog, a common problem in many cities. 
Scientists use u unit calledthe Dobson Unit (abbreviated DU) to describe the ambwi / 
ozone in the atmosphere. 
Importance of Ozone 
Ozone is a gas in the atmosphere that protects everything living on the Earth fron 


harmful ultraviolet (UV). offs from the Sun. Without the layer of ozone in the atmosphens i f 


would be very difficult for.anything to survive on the surface Plants cannot live and grow f 


~ 
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it raviolet radiation. nor can the Plankton that 
gea EA er acts Bs 8 shield to absorb the UN ay serve as food for most of the ocean life, The 
7j - : YS, and YO fe , 
E surface T keep them fram doing damage at the 
af 7onc-Depletion 


(CSS 1995) 


xac de VU meer by Ozone depletion and how 


MP lave | 
039 rhe ozone ayer Protect the Earth from the 
aver iS depleted by human action, the cffe 
wane “the stratosphere. J he stratosphere re 
id ains ozone. The ‘sims rays arc absorbe 
the Farth. blhish gas that i 
gut " bre ero pr aprons colton atoms, Or. When found on the surface of the planet, 
one i5 CON i "t and is one substance responsible for producing the 
PENTa SAN the strat j 
gemma estos of hegre comain bourso 
recen ?. > layer has bee TI E AOIR ; . 

QN ee ozone layer protects both plant and iy AA eari a ee 
QU The faci ds ae ie M was being depleted was discovered in the mid-1980s. The 
main cause die um M P chlorofluorocarbons, Scientists were concerned when 
hey disco vere ada : chem icutls called chlorofluorocarbons, or CFCs-—long used us 
cigerants and as cues spray propellants—poscd à possible threat to the ozone layer. Released 
jo the amosa m t ese chlorine-containing chemicals rise and ure broken down by sunlight, 
whereupon the chlorine reacts with and destroys ozone molecules— up to 100,000 per CFC 


" is reaso * use "Cs i 
molecule. For this re n the use of CFCs in aerosols has been banned in the United States and 
Other chemicals, such as bromine hak 


we can prevent its depiction? 


ultraviolet ra 
Sts on the planet 
aches 30 mile 
d by the ozon 


ys sent down by the sun, If the 
could be entastraphic. Ozone is 
S above the Earth, and at the very top 
€ in the stratosphere and thus do not 


Ys 
7^ of all ozone 


where. carbons, as well as ni ides 

else wh s í s, as well as nitrous oxides from 
ivers > attack th 4 c stirita ü H H 

fertilizers, may also ? c ozone layer. Destruction of the ozone layer is predicted to cause 


increases in skin cancer and cataracts, damage to certain crops and to 
food web, and an increase In carbon dioxide due to the decrease in plants and plankton. 
Antarctica was an early victim of ozone destruction. A massive hole in the ozone layer 
right above Antarcuca now threatens not only that continent, but many others that could be the 
victims of Antarctica s melting icecaps. In the future, the ozone problem will have to be solved 
go that the protective layer can be conserved, 
Causes of Ozone Depletion 
Scientific evidence indicates that stratospheric ozone is being destroyed by a group of 
manufactured chemicals, containing chlorine and/or bromine. These chemicals are called "ozonc- 
depleting substances" (ODS). 
The Main Ozone-Depleting Substances (CFCs) 
a Chlorofluorocarbons (CFCs) 
o The most widely used ODS, accounting for over 80% of total stratospheric ozone 
depletion. 
o Used as coolants in refrigerators, freezers and air conditioners in buildings and 
cars manufactured before 1995. 
o Found in industrial solvents, dry-cleaning agents and hospital sterilants. 
o Also used in foam products — such as soft-foam padding (e.g. cushions and 


plankton and the marine 
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ne insulation). 


T » g. hor 
mattresses) and rigid foam (¢.£ 


ses where materials and equi 


* Halons m *ehers. in ca E È PMen 
o Used in some fire extinguister hec extinguisher chemicals. In B.C. halons Ma 
be destroyed by water or o! laver than do CFCS from automobile aip > uy 
Ra one it) 


greater damage te the oz 
conditioners. 


a Methyl Chloroform ur degreasing. some aerosols, cold Clea 
=. ^i 


dustry — for vap? 


o Used mainly in indu: URS " 
adhesives and chemical processing 
* rbon Tetrachioride satin enieliers. 
Es X Used in solvents and some fire extingu 
» Hyd venkan sc Liep A "transitional" substitutes " cre S. They ag, 
o HCFCs have beco rospheric ozone than CFCs are, But HCFCS they still d 
less harmful to stratosp cenhiousé gases. iè 


i nt 
some ozone destruction and are pete gr 


Possible Effects of Ozone Bes he 
Stratospheric ozone filters out most o e dame UN 
radiation. If this ozone becomes depleted. PES isim pacts o 
higher amounts of UV radiation could have ser! 

such as the following: 


- o human health: ; E 
iain More skin cancers, sunburns and premature aging of the skin. 


< . ! - a 
i eve diseases: UV radiation 
o More cataracts, blindness and other e can day 


several parts of the ev 
o Cataracts (a clouding 


ustained 10% thinning à pn QN 
million new cases of cataracts per Year. globally (Environment Gariada, 1993) 


o Weakening of the human immune system (immunosp ew Early Finding, 
suggest that too much UV radiation can suppress t « uman imune System, 
which may play a role in the development of skin ncen / 

» Adverse impacts on agriculture, forestry and natural pt ca iii 

o Several of the world's major crop species are parucular y vu nerable to increases 
UV, resulting in reduced growth, photosynthests aad flowering. These specie 
include wheal, rice. barley, oals, com, soybéans, peas, tomatoes, cucumber. 
cauliflower. broccoli and carrots. 

o The effect of ozone depletion on thé Canadian agricultural sector could tk 

o vues few commercially imporianttrees have been tested for UV (UV 
sensitivity, but early results sugfest that plant growth, especially in seedlings, » 
harmed by more intense UV radiation. 


* Damage to marine life: | : | 
o In particular, plankton (uny organisms in the surface layer of oceans) ut 


threatened by increased UV radiation. Plankton are the first vital step in aqua 
food chains. 


sun's potentially harmful shartwave ultraviole 
rays will reach the earth, Expt (Uy, 
n human beings, animals ang X tt 
ang 


of the lens) are the major cause of blindness in ifie won A 


f the ozone layer is expected to result iu &lrfiost iy. 


o Decreases in plankton could disrupt the fresh and saltwater food chains, and leet | 


e. including the lens. cornea, retina and conjunctiva, ~ 
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to a species shift in Can 
o Loss of biodiversity in 
commercial and spon 


Our Occans pj 
E SyTive 
fisheriese. 4 r5 and lakes could reduce fish yields [or 


led : 
to the adoption of the Montreal Protocol in 


7. > ts h she | emission : : 
of ‘onal agreements have succeeded to a of chlorofluorocarbons (CFCs), Such 


o L 
your bit to save the ozone. Use/buy more 


mportantly, spread awareness. 
he Earth's blanket. rdc 


r Salinity (CSS 1989) 
aterlogging, The word salinity is deduced 
n on earth surface is known as aed 


s Med products. Save energystáke public transpo 
es individual efforts can go along way in saving t 
v 


erlogglng. 
ee differen causes of salinity: 
a Dryland salinity; 
o Irrigation salinity; and 
o Urban salinity. 
The salt in groundwater can come from: 
o Rainfall (cyclic salt in the water cycle) 
o The weathering of rock including old sea sediments 
o Wind blown (aeolian) salt crystals from oceans and salt lakes 
If the water table rises, salt crystals in the soil will be dissolv 
ihe salt is dissolved in the groundwater, the salt goe 
Water-Logging 
o Waterlogging occurs when roots cannot respire due to excess water in the soil profile 
o Water does not have to appear on the surface for waterlogging to be a potential problem. 
o Improving drainage from the inundated paddock can decrease the period at which the 
crop roots are subjected to anaerobic conditions. 
o While raised beds are the most intensive management strategy, they are also the most 
effective at improving drainage. 
o Waterlogged soils release increased amounts of nitrous oxide (N-O), a particularly 
damaging greenhouse pas. 

Walerlogging occurs whenever the soil is so wet that there is insufficient oxygen in the 
pore space for plant roots to be able to adequately respire. Other gases detrimental to root growth, 
such as carbon dioxide and ethylene, also accumulate in the root zone and affect the plants. Plants 
differ in their demand for oxygen. There is no universal level of soil oxygen that can identify 
waterlogged conditions for all plants. In addition, a plant's demand for oxygen in its root zone 
will vary with its stage of growth. 


ed and enter the groundwater. Once 
s where the groundwater goes, 
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s causes their root tissues to decom 


Symptoms and Causes of plant 
o Lack of oxygen in the root aie and this causes roots to appear as if they p Uu, 

x * eu "OS. x j 

UR xm the tips of rae’ TE »wth and development ;. tave, 

a PRR is that the gia id able time the Pie n ll Hs 
Ere EON OPE JUL I SA SUE ih f Mully gi, "Mg 
annerobic circums tinca ditions do nol last long enough for the plan to dee 


o Mast ofen, waterlogged col 
waterlogging event has pass 
ure moist, the alder roots close 


ats ig an 
waterlogpging-induced root prne tive and may eventually die, 
extent that it will be very poorly prođu? 1 


jte is waterlogged until water appears 

noc i - that a site I5 Wa : Pears 
o Many farmers do not realise ots may already be damaged and V. On | E 
surface However, by this stage, plant ro Yield poy 


vweeetwaffsc Eee : Met 
Q: E pass reasons a s CE in Pakistan. (CSS-2017) 

! oS : Salinitv in l'akistan TT 
Water ER ? iod ubt is one of the most severe int ae ecg 
productivity of Irrigated lands. Water logging and iei idR cauce heme the hae 
agricultural productivity, Water logging !5 the major pro ! T n des the lower Odi i 
of agricultural crops in Pakistan. Water logging and salinity <2% Of irrigateg land ;, 
Pakistan, reducing crop yields, It has been re 


saline while 18% of the soils are strongly salin x TAE : 
: } eee -logeing and salinity are fear 
Crops yield losses in Pakistan due to water logging ) Cd to rofeh Ri 


million ($28.5 million) in 2012-2013, while total annual vais damage is CSlimated al 4, 
million. Yield losses of wheat in moderately saline areas of the country average about 65 D 


Cy 
Causes of water Logging 
Pakistan has one of the best canal system 


ed, plants recommens® i BET p long AS soj[ c hdi ! 
o the surface allow the Plant LO survive, Howey, diiy 
d/or dry conditions may weaken the pl "my 

an ty th 


s in Pakistan. It is composed of 40790 cay 


miles. But some defects were found. It has created the twin problems of watch logging. Som, w | 


the causes are: ' Theref i > oF 
: E - » > D 1 , n 
1. These canals were not lined during construction. Therelore, seepage of water took play. 


It raises the watertableofsoil. — — ^ M 
Our farmers have adopted unscientific irrigation system. Most of the water is c&ltecieq , 


the ditches in the field. It causes water logging. 


3. Monsoon rain and frequent floods form small lakes'and ponds also cause water loggi 
There is a lack of drainage system. Thus this accumulated water cannot be drained gu 


This water gradually seeped downwards and.reaehed the water table. Thus it raise : 
ground water surface. 
Effects of water logging 
There are following effects of water logging and salinity: 
1. Water logging and salinity destroy.the soil structure. Different layers of the soil are bad) 
affected, 
2. The soil is saturated with Water. Therefore, the oxygen content of the soil is decreas! 
Thus oxygen is not available tothe roots of the plants for respiration. So the plants dic 
3. lt causes anaerobic condition in the soil. Thus anaerobic microorganisms are produced" 


it. The anaerobic microorganisms produce methane (CHa) and hydrogen sulphide (IL) 


These gases preduce\foul smell, They make the soil unfit for other beneficial s 


ported that 48% of the soils in Sindh and Punja In 
ate 
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organ sms. r 

ER ber of acrohic . 

he numbe Organisme ': 

; osition of the organ; "DS. i$ Acduced in a 

decomp ganic matter Yr the soil i waterlogged soil. It reduces the 
Ol, 


t causes deficiency of nitrogen in the 
ng of the soluble salts. Thus the upper 


d. It badly affects the plants 


crlogging is "also injuri ; 
wWatcrlogg urious to Publie health Mosquitoes. and flies breed | 
art l ies breed in 
The farmefScannot construct their bin other water borne diseases. 
, k in Watlerlogpe T TE 
id in these areas, Wat : ogeed areas. The ses s 
M Cities of Peshaw crlogging als ing the houses i 5 lice dies 
cities. GTM ar and Fais affected rh in villages, towns and 
ected by these problems. 


d d of the pleats canmol grow in Walerlogged] and s 
Mos © ‘fherefore, most of land of Pakistan has bec 
lands rapidly. It can be compared with the 


uline conditions. 

ome barren, Water logging is destroying our 

self-sufficiency in food due to NE in the human body, We are unable to 
auntry have wasted, The farmers are facing inue SES tertie and malgaure sands. af the 

coun”? y. Waterlogging is affecting our land able problems. It is badly affecting our 

panne’ it is affecting our lands at the sare we rate of an acre a minute. According to à 
$ $ cres of our irrigated areas. 5 milli Fi 4 ! lakh acre CHOY year. There are total forty 

ilion a Ion acres are seVerely affected by salinity. 12 million 

f Acres are poorly drained or waterlogged. 

. Saline Soil (CSS 1989) 

Saline soils are soils that contain high concentrations of soluble salts: sodium sulphate 
(Glauber's salts), magnesium sulphate (epsom salts), caleium sulphate (gypsum) and some 
sodium chloride (lable salt), but have normal pH values. Saline soils are not to be confused with 
alkaline. Alkaline soils have low concentrations of soluble salts but are characterized by pll 
levels greater than 8.5. This high pH is caused by sodium (Na) ions attached to the clay particles. 

Pakistan has more than 5.727mh of salt affected land, which is mainly situated in Indus 
plain, where about 4.2mh of land is affected by salinity and water-logging .3 million acres falling 
in the canal commanded area, while 11 million acres outside it Salinity stress is a major 
environmental factor that drastically affects the crop productivity throughout the world. It is a 
menace to both agriculture and the soil body. The accumulation of topsoil changes its physical. 
chemical and biological characteristics. These soils have a preponderance of Naton the soil 
complex resulting in compaction, decreased permeability to water and exclusion of air from the 
sail pores. Such condition are inimical to the growth of plants and even other useful organisms 
such as bacteria, fungi and other micro flora and fauna which are so essential for fertility and 
productivity of a soil 

Numerous secondly effects of the saline and sodic condition of the soil adversely affect 
the ecology and the environment. 

o The salinity stress problem arises when semi-arid or arid lands are subjected to 
cultivation either because the soils are already saline and/or irrigated with saline water. 


which adds to the salinity of the soil. DEN 
o In addition the excessive use of chemical fertilisers and irrigation have turned hundreds 


rige 
achicye 


mi 
acres are su 
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supe 
of hectors of cultivated fertile lands in to saline lands-plants responses to salin: 
on the kinds of salts (SO42- And chlorides) contributing to salinity as a Che 
i BS th "hd 
ey 


electrolyte concentrations. 
The aim of reclamation is to remove salinity and saline/sodicity from the r 
possible limits so as to restore the productivity salt affected soils. iid With; 
Rv «.umation technology involves four essential steps: 3 
|. Adequate lowering of the water table 
2. Leaching excessive salt out of the root zone 
3. Attainment of satisfactory water infiltration 
4. Scientific management of sail and water. 
ditioner, or fertiliser, 















Saline soil can't reclaim by any’ chemical amendment, con 
Reclamation of these soil consist of simply applying enough high-quality water to leach ion 
Shar j uu CH the... ctio 
hortage of irrigation water, it is to much dir," ir? d ste has been a major environm 
Onin i 
lo mo. wasic we create at home Grant Sstie Everywhere gi 
e and Othe P: € since the industri : 
et public noc Gustrul revol 
public places, there are also fia 
, 4 


thoroughly, but now these days, due to S 
amation processes. 


facilitates enough high quality water practice in rec! 

Reclaiming sodic and saline and sodic soils: 
^ Amendment should be used only when nee 

may be useful where soil permeability is low due 


cs 
pesid :dustries, farms and oth 
itals. WE à i other sources 1. 
spl ^ y end up as waste. And hey — D Fans rely so much 
: "here does the qv; n on material things 
SHE Waste end up’ tol things and they 
up? x 


ur (aate 
s waste (trash, garbage, rubbish, ref 
è on, refuse?) 


ded or when past results justify their y 
Se th 
what! | 
waste arc items we (individuals, office 


to low salinity excess sodium h 
or igh 
hools, industri 
» Industries, hospitals) don't need and 








carbonate / bicarbonate in the water. 
o However, they will not be useful if poor permeability exists due to problems wih | 
texturc, soil compaction, restrictive layers (hardpans, claypans) or high water abla Soil ard gil 
o If sodic soil contains no source of calcium (gypsum of free CO3) then gypsum inar the law requires SD discard because they 
soluble Ca source should be applied Ca amendment include gypsum (hydrated t "e van De harmful. Waste comes in infinite sizes — Difference between; Trash: t 
sulphate) and calcium chloride. Gypsum is moderately soluble in water. alum "me can be as small as an old toothbrush, oras | Trash: Solid 3 ow 
o ltrequires about onc acres foot of water/acre tà dissolve one ton gypsum/acre, jarge a5 the body of a anne! bus. | backyard i bhag ran places like your atic, | 
o Calcium chloride is highly water-soluble and fast acting, but it generally stoo expensiy Everyone creates waste, although some | and card oe A nee items include paper 
to use. e people are very environmentally conscious and | Garbage: This is iy i e. | 
o Gypsum found in very fine particles, the particle gypsum reacts more. quickly to replac create very little. Likewise, some countries doa | bathroom. They E ipn d kitchen and 
e then the coarse gypsum usually applied. © OF vey good job creating less waste and managing | cooking food and fro E ude waste from | 
ihe rest. Others are pretty horrible and have created huge roe m food storage facilities, | 
Is living there. uge environmental problems for the people 


and anima 
Il over the world iti . 
A , communities handle their waste or trash differently. Some common 


methods: of Piers E waste include landfilling, recycling and composting. Oth 

set E: deis y embar | on waste reduction and litter prevention/control aimed duret 
R 311 i j 

the production of waste in the first place. Some communities also engage in waste-to-energy 


ans and hazardous waste disposal programs. 


sodium because they are more solubl 
o Gypsum is the slowest of the all amendments. 
If the soil contains lime, then acid or acid-forming materials.can be used. 
o Examples of acid or acid-forming materials include sulfürlé acid, elemental sulfur, ferric 
sulfate and lime sulfur acid reacts immediately withthe goil calcium carbonate (line). 
To release the soluble calcium to exchange with whe sodium. Elemental sulfur must be 
ith water-to form sulfuric acid (H2SO4). 


oxidised by soil bacteria and react w 


nl 
Types of waste 

Generally, waste could be liquid or solid waste. Both of them could be hazardous. Liquid 
nd solid waste types can also be grouped into organic, re-usable and recyclable waste. 


Lei us see some details below: 


Liquid Type: 
Waste can come in non-solid form. Some solid waste can also be converted to a li 
-point source discharges such as storin 


waste form for disposal. It includes point source and non 
water and wastewater. Examples of liquid waste include wash water from homes, liquids used for 
leaning in industries and waste detergents. 


quid 
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Solid Type: ' 
Solid waste predominantly, is any garbage, refuse or rubbish that we make jn . prc sent 0 the plant, where all th 
r . * I" «Q * * "AUC ~ . R 4 
and other places. These include old car tres. old newspapers. broken furniture and Our hei hi? C | up and shredded into peices fo is Temóvahle parts ar. 
sg. * p, r ^ E $ 5 ^w 1 "TH "€ = 
waste, ‘They may include any waste that is non-liquid. "Ven QS Eat jh añil. *CYCling. The last Maie Out for recycling. The rest is 
x i; ! r 8 B SE t: 
Hazardous Type: S [| uan M sources of waste: Mat Cannot be used again is sem 
Hazardous or harmful waste are these that potentially threaten Public he nds since the industrial revolution the rj 
. ^ , * ? lv J D > 4 = i a i S i d 
environment. Such waste could be inflammable (can easily catch fire). reactive = OF i het textile, food, electronics? plastic and ua In the number of industries 
explode), corrosive (can easily eat through metal) or toxic (poisonous to human ang Bis Cay, Je! cio: Take a look atthexthings in you, d Products has significanti E ORBU, 
. x 4 . f : " i ify ni : i te 3 s L ý " daz.: Vee i v a 
many countries, it is required by law to involve the appropriate authority to Supervise he ) ff possibly waste was produced as à result ne, every item there was ESO hU lo waste 
< = wet T re è x d . iti ; y x ; - "49 
of such hazardous waste. Examples include fire extinguishers, old propane tanks M " uction/demolition sOurces of waste; probably manufactured 
mercury-containing equipment (e.g, thermostats) and lamps (e.g. fluorescent bulbs) anq Tslícig (o Construefiga i VN is that resulting from 
Organic Type: qamctimes RU Ne is Structures are pulled oe Construction of roads and buil ding 
- * : . " ^. 3 en 129 ^ - ` Pit vt à -l = 
Organic waste comes from plants or animals sources. Commonly, they inci pgs UNS 1^ P y COMMON in old cities that are dug. to make space for new 
waste, fruit and vegetable peels, flower trimmings and even dog poop can be classify “de foy asl ; . odernizing, This is called demoliti 
JJ ^ : cam iiv broken dow led gs 0 wa Waste items include concrete debri emolition 
waste, They are biodegradable (this means they are casily broken down by other organic, "Fini Va K ferial and thelike,  ¥04. earth, hug 
time and turned into manure). Many people turn their organic waste into compost ang : ms Ow f ue building e ge packape boxes and plasties from 
n SC they (ronic sources of waste; 
their gardens. " [| glee his is waste from elect 
4 This | :lectroni : 
Recyclable Type: 3 : ones, Cofputérs, vac nic and electrica] devices. Think of DVI 
Recycling is processing used materials (waste) into new, useful products, This isd [Vs jon is called e waste, c cuum cleaners and all the other electri i. hd aded 
s : . ` T ; : , ; t - x . : electrical stuff in v ` 
reduce the use af raw materials that would have been used, Waste that can be potentially $ 0%” py these 28 x ; 5C, C'SCTaD, Or waste electrical and electron; ca^ stuff in. your home. 
is termed "Recvclable waste". Aluminum products (like soda, milk and tomato c ) nde Some c-waste (like TV) contains Mad. wu piens equipment (WEEE) 
s te C) ste. ; ; 7 ANS), pis These are harmful to | + Mercury, cadmium, and bromi 
: Se CRUS AT : te Ww Abee : ^^ Flag yardants. o humans eee: . and brominated flame 
(grocery shopping bags, plastic bottles). Glass products (like wine and beer bottles, broken ui. retard thorities ensure the proper dispo Wn the environment. It is therefore important that the 
Paper products (used envelopes. newspapers and magazines, cardboard boxes) can. be re 5, [ ight aU sposa of such waste. 
and fall into this category "yd | How is waste treated and disposed off? 
S f W t Waste management simply means the collection, tr: ; 
Sources of vvaste aging and monitoring of waste material ection, transport, processing or disposal, 
manag 8 lo minimize its' consequences on humans and 


Municipal sources of waste: 

This includes trash or garbage 
restaurants and other public places. 
They include everyday items like 
bottles, broken furniture, grass clippings, 
clothing. 

Medical/Clinical sources of waste: 

Medical/clinical waste. normally 
such as hospitals, clinics, surgical theate 
classified as hazard waste rather than general was, 

Items in this group include surgical ileprs, 
dressing materials, needles and syringes 
Agricultural sources of waste: 

Typically, this is waste 
fruit growing, seed growing, livestock breeding, market gardens 
Waste items in this group include empty pesticide containers, old silag 
medicines and wormers, used tires, surpfus milk, cocoa pods and corn husks. 
End-of-life Automobiles: 

When cars are all old and not working again, where do they end u 
leave them to rust in the (ieldszbut there is a better way to deal with them. In many cities, 


P 10015, ^ C i 
from households, schools, offices’. market Pisces, 
food debris, used plastic bags, Seda cans and plastic wa 
product packaging, broken home appliances ay; 
refers to waste produced from health care facilities 
rs, veterinary "hospitals and labs, They tend to k 
pharmaceuticals, blood, body parts, wound 
generated^by- agricultural activities. These include horticulture 


and seedling nurseries. 
e wrap, out of dik 


p? Many people jo 


thes 





avironment. ! | 
There are several methods of managing ; TuS : 

methods cause additional harm to the dde dua d ee i der T ease suing et these 

Let us see below two common ways of managing waste: g anything is not an option. 

incincration method of waste management: 

LS ee ese ni dee e a pci 
HE 3 DEIS Can omestic use, but ther are large ones for 

municipal use as well. It is great for weating waste with contamination (like those from hospitals) 

nd hazardous waste from factories, but the method produces too much carbon dioxide. Modern 

incineration processes are more efficient and release less dioxin than home fireplaces and 

backyard barbecues. This method is very common in Denmark, Germany and the Netherlands. 

this method is effective, but expensive, 

Sanitary Land fills as waste disposal: 

Generally, this term means a large piece of land away trom living places where all the 
waste from a town is deposited. But there is more to landfills. Proper landfill management 
involves sorting out all the waste (waste separation), and sending only the waste that cannot be 
recycled and composted to the site. 

Proper landfills, are also lined at the bottom to minimize the leakage of soil pollutants 
and other toxins from getting into the water table. This method is effective, but expensive and 


dillicult. 


e 
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- waste (paper, food, 
Ling ls. nat done. and al Ure ub ea E bil Ms, 
In many towns, SA a problem because, Hv. SANK ero 
Th i^ i 
mixed up and deposited 


M. relly and. unsafe for Way 
ifia soon become full, smeny us the Cv! 
decompose. Additionally, Ihe iid but it is something we all have ta per 


an all living eremtures, including humans, jn Aneto A 
my Ne n 


oo rion | 
ur PP uen waste s burnt henvy me 


t 


tah like Í 
Et Nvolye.” areas. Phe wind abo carries wig ps Oxie paises and smoke vprewds over 
1 i, - è * LI * (il ' ‘ > <2 - n "T " 
Proper waste management is ne mune can be catastrophic to our health and vir vy | uil! (ion of. waste T wunight during dayi reulta in "e E hn canw by decompisatiori 
ar r qing v n “fine "nd ymells and red is 
: eet of not pete. ! Cor i MU and reduced visbility, 
pad ias die of solid Waste Management 20283 88/9412 l the solution y 
PRI bel y cration in Pakistan ranges between e «€ V/Chpitg] ids | 
Solid waste gener 


ear, Solid domestic Waste is typie, 7 
th ente is 2.4 percentage per year, Sol typicnh 
waste petieration prow de 


« [5 urgent need to D, ; 

| here l nn UPR manade, MSW from the 

" M 

; : Hive purposes and i 
low-lying land. This lind could be used for more productive Pury Potentiglty y A 

ou Iw- Unc 


blic and local municipal adthonties ney 


line Wis erented to Ms safe disposal 
+ pi B A 3 4 
m je about the consequenges áfpollutian y 


d to work lopether, [p is 


that | important. fo create 
‘ à D If peup € become e 
'oblems re Ml, vart ' m. eame conscious ol the neyd to 

inbi Seek iat, NC following are ee ) ms dae vol yy, pr with tis problet 

reevelable materials se ealicction system: Waste 
in 2 : nt in Pakistan. There ts ne jyraper waste ue ly. There are no E imper "y pegi Wtr 
mange T t types of waste nre not collected separntery, eontralle 
streets, Different types t 


: cording to teWorld Bank report, Paki Y 
il SAMin, Ace laws, estiblishing Governine atn has responded to its environmental problems 
4 vito | the World Hank De Apencien and accepting Technical assistance from 
ae E i tito laws, nnd i ue . is, (e feNporPu fons frapmented and 
du ets ind E ; 1 abit na AMET initiatives do net solve the whole prohtem 
LI i s : j | | 
rd world a ANON Is SOIL not well developed in Pakistan epecily in comparison 
qo the developed world, or example, there ure no national quality standards for VEM 
iyd T waste disposal (Facilities | 
itl Y RM | 
current y, dividunt dispose off wastes by throwing away plastic biis, wrappers, fruit 
, 3 "u b ote » r] I i d “a » ' 3 Li t, F : 
M. ope nk n van d places, Littering spreads pollution and ends ap clogyany drains 
seu of vie ee M This gan he curirollad by making roadside dustbins or proper 
dein i M proper waste management is practiced, this waste could be 
converted into useful products, 
Reduce 


The best way to reduce waste is not to produce it in 
he first place, Everyone should try to reduce his/her 
consumption of goods as much as possible. For example, : 
choose products with minimum packaging and instead of 

xcepung plastic bags when shopping, use cloth bags. 


Innd fill sites, 
decr | waste generation in Pakistan ranges between 0.283 lo 0.612 ky/enpitii I" 
wit oo. ut gros rate is 2.4% per your Solid sire ilias ae dumped on »" 
lying. land. This land could be used for more productive. p D potentially Vil 
The fait SE anions regarding solid waste management in Pakistan: 
e There is no proper waste collection system 

Waste is dumped on the streets 
Different types of waste are nol collected separately 
‘There are no controlled sanitary land! ill sites | | 
Citizens are not aware of the relationship between ways of disposing off Waste ang " 
resulting environmental and public health problems 
Effects S 

The unavailability of proper disposal methods and resources Ter solid waste Wie, 


results in various environmental and humi health hazard cffectsz Problems can spread ow, 
wide iren. 


Heulth Hnznrdn 


REDY 
C 
: e 






Reuse 
* Skin and eye infections are common | tems should not just be thrown away after use if they e 
® Dust in the air at dumpsites can cause breathing problegs in children and adults aix cupro: mali. Daing this-results ini a neduetion Jh wane 
© flies breed on uncovered piles of romge gufbage’ and spread diseases like diia |. ond better conservation of resources Krebs 
dysentery, typhoid, hepatitis, and cholera, -Mosqüitoes transmit many types of disse f ved. include glasi jars and boites ind iud c- ae 
like malarin and yellow fever - Recycle $ und pne Bs. iv ^» 
© Dogs. ¢ iving around refuse carry a variety of diseases including plagues er , l CAN 
cr uei o videi a E LE RE 
* Intestinal, purasitic und skin diseases tire found in workers engaged in collecting fel È which could be cct led crc pon contains materials 
‘Ground water pollution * Paper can be re- aulped uou rocessed into recycled paper. cardboard and other pape 
| he most serious. probleur is groundwater contamination, As water filters through + products. - pus DIRE O recycicu paper. eurdboard and other paper 
mieril, chemicals in the materia may. dissolve in the water, a process called leaching * D p 


renullitig mixture is called feachate. As water percolates through MSW, it makes a leachate h 
consists of decomposing organic matter combined with iron, mere ury, lead, zinc, and other mes 
Wom rusting cans, discarded. batteries and appliances. Mt may also contain paints, pos 

cleaning fluids, néyespnper inks, and other chemicals. Contaminated water can hive 2 9^ | 


EES 


Broken glass can be crushed, re-melted and made into containers. 
a Some forms of plastic can be re-melted and fabricated into carpet fiber or cloth, 

Food wastes and yard wastes can be composted to produce fertilizers nnd soil 
| Conditioners, 
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remote 
sensing 


fers to the activities of recording/observing/pe Y 
mote) places. In remote sensing. the sensors a Sh he 
bserved. The information needs a Physica] Dor jp 
nsors through an intervening mediu Carrie, 
nformation carrier in remote mg 
e representing the scene being obse. 
red in order to extract useful info, M 
le of a remote sensing system ip 
ls 


emote Sensing of the Earth from 





Generally. remote sensing rv 
(sensing) objects or events at far away (rer 
direct contact with the objects or events being o 
to travel from the objects/cvents to the sensor 
electromagnetic radiation s normally used as an ! 
output of a remote sensing system is usually an (mage * 
further step of image analysis and interpretation 15 requi 
from the image. The human visual system is an examp 


general sense. 
The United Nations in their à 
Space defines it as: 
(this definition is part of 


Pertaining to the Peaceful U 
"Thc term Remote Sensing means the sensing of the Earth's surface from space 


bs making use of the properties of electromagnetic waves emitted. reflected or 
diffracted bv the sensed objects. for the purpose of improving natural resources 


management, land use and the protection of the environment." 
F.F. Sabins in his book "Remote sensing: principles and interpretation" edefines A, as 


follows: 
"Remote Sensing is the science o 


that record the interaction between el 
These remore sensing satellites are equipped with se 
“eyes in the sky" constantly observing the earth as they 
Effects of Atmosphere 

In satellite remote sensing of the earth, the sensorg¢ar¢_ looking through a layer of 
atmosphere separating the sensors from the Earth's surface béing observed. Hence, it is essential 
to understand the effects of atmosphere on the electromagneuc-radiation travelling from the kan 
to the sensor through the atmosphere. The atmospheric constituents cause wavelength dependen 
absorption and scattering of radiation. These effects degrade the quality of images. Some of the 
atmospheric effects can be corrected before the/immges are subjected to further analysis and 


interpretation. 

A consequence of atmospheric absofption is that certain wavelength bands in the 
electromagnetic spectrum are strongly absorbed and effectively blocked by the atmosphere. The 
wavelength regions in the electromagnetic spectrum usable for remote sensing arc determined b 
their ability to penetrate atmosphere: These regions are known as the atmospheric fransminsion 
widows. Remote sensing systéms are)often designed to operate within one or more of Ih 
atmospheric windows. These windows exist in the microwave region, some wavelength bands v 
the infrared, the entire visible;region and part of the near ultraviolet regions. Although 1h 


nnex Principles Relating to R 


the General Assembly Resolutions and International Treaties 
ses of Outer Space) 


f acquiring, processing and interpreting images 


ectromagnetic energy and gratter," 
nsors looking down to.the earth, They are th 


go round in predictable orbits. 
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.. practically transparent to x 


me o > 
er qe sensing of the earth. 


moe 
d Infrared Remote Sensing 


Tays and 
gàmma rays 
NAYS. these radiations are not normally 






ie 3 ) rical Remote Sensing, opti b. 
of ue (a forming images resembling NEN detect solar radíati 
an € th region usually extends from-the POS amenity a mx i narnia 
a ag : TM Y 3 camera hig in space : 
" E i fhort-wave infrared (SWIR) ‘Me and nea, infrared e cents 
| valed às 
ys = | 
lite 
S stel Sun | 
Incident N ^ 
Solar Radiation z © ak 
reflected j 
ion 
solar Radiatio 








Bare Soil P 
ol Paved — — ÍBulltup Area 


est 
For Water 


pfferent materials Such as water, soil, vegetation, buildings and roads reflect visible and infrared 

ight in different ways. They have different colours and brightness when seen under th The 

werpretation of optical images require the knowledge of the spectral Syd x 5 dh f 

he various materials (natural or man-made) covering the surface of the earth. I uM 
nere Me also infrared sensors measuring the thermal intrared radiation emitted from the 

anh, from which the land or sea surface temperature can be derived. 

Microwave Remote Sensing 

There are some remote sensing satellites which carry passive or active microwave 
emors. The active sensors emit pulses of microwave radiation to illuminate the arcas to be 
maged. Images of the earth surface are formed by measuring the microwave energy scattered by 
he ground or sea back to the sensors. These satellites carry their own "flashlight" emitting 
microwaves to illuminate their targets. The images can thus be acquired day and night. 
Vicrowaves have an additional advantage as they can penetrate clouds. Images can be acquired 
aen when there are clouds covering the earth surface. 

A microwave imaging system which can produce high resolution image of the Earth is 
iin aperture radar (SAR). The intensity in a SAR image depends on the amount of 
EUM d ackscattered by the target and received by the SAR antenna. Since the physical 

ms responsible for this backscatter 1s different for microwave, compared to 
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visibfe/infrared radiation, the interpretation of SAR Boe 
requires the knowledge of how microwaves interact with the 


targets. 
Remote Sensing Images 

Remote sensing images are | 

digital images. In order to extract useful information from the 

techniques may be employed to 


images, image processing 
enhance the image to help visual interpretation, and to correct 
or restore the image if the image has been subjected to 
geometric distortion. blurring or degradation by other factors. 
There are many image analysis techniques available and the 
methods used depend on the requirements of the specific 


problem concerned. In many cases, image segmentation and 
d to delineate different areas 


classification algorithms are use 
in an image into ‘henmiatic classes. The resulting product ts 8 
thematic map can be 


thematic map of the study area. This 
combined with other databases of the test area for further analysis and utilization. 


Remote Sensing Major Applications Area 
Following are some major areas in which remote sensing 


normally in the form of 





is useful: 


e Agriculture 
e Forestry 
= Weather 
* Biodiversity 
s Many more 
As with its varied types of data, the specific applications of remote sensing aréYive 
well. However, remote sensing is mainly conducted for image processing and Neroni : 
Image processing allows things like air photos and satellite images to be manipulated so hl 
various project uses and/or to create maps. By using image interpretation. jn-remote Sensing a 


area can be studied without being physically present there. 
The processing and interpretation of remote sensing images also báve specific uses within 


various fields of study. In geology. for instance. remote sensing/cam be applied to analyze an 
map large. remote areas. Remote sensing interpretation also makes. it easy for geologists in this 
case to identify an area's rock types, geomorphology. and changes from natural events such as; 


flood or landslide. 

Remote sensing is also helpful in studying vegetation types. Interpretation of remax 
sensing images allows physical and biogeographers, ecologists, those studying agriculture, ani 
foresters to easily detect what vegetation is present jin certain areas, its growth potential, and 
sometimes what conditions are conducive to-its being there. 

l Additionally, those studying urban-and other land use applications are also concemd 
with remote sensing because it allows@hem(oveasily pick out which land uses are present ina 
+ area. This can then be used as data in city planning applications and the study of species habitat 
SUPARCO has over the years endeavoured to build competence and develop necessary 
infrastructure in the field of satellite remote sensing technology and its applications for 
undertaking nationally importaht projects for the federal ministries and provincial department. 
public sector organ ization$; intertiátional agencies and the private sector. These efforts have bor 





ERE 
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jue technology is Now being extensti 
nc ological uplift of the country, 
Jt ions of Remote Sensing Technology; arty 
C ihe areas in which satellite remote ce. 9 Pakistan 
ct in Pakistan are as follows: 


ely utili 
"ed for the socio-economic development 


Sen 
imps Sing technology has been applied with varying 
gee Agriculture — o 
. Disaster monitoring and mitigation 
Su weying and urban planning 
water resource management, 
E Environmental monitoring 
National ey v: infrastructure 
vastructure development planni 
eral explorgtion rinent Planning and monitoring 
. Telecommunication 
as oastal an nil oe 
vof the projects undertaken by SUPARCO in th alate 
i ricultute - Crop Monitoring, Forecasting sei e p 
crop, monitoring, forecasting and estimation is being carried out j 
e remóte sensing and other technologies to fortify food security id E ed i dic 


gauntr- i inni 
A pragmatic beginning was made by providing producti m : 
jistricts of vacui zone in Punjab and Sindh aNd Ge erie st DE See 
ubsequently to GISITICUS during 2006-07 and now entire country ís bein d for 
monitoring. forecasting and estimation of wheat, cotton, rice, sugarcane n maize crops 
he year. A monthly agriculture bulletin is also being issued and ean be acl is 


ughout t i 
P SUPARCO web site. 


Disaster Monitoring and Mitigation 

Remote sensing satellites can provide accurate and timely information of the disaster 
affected areas. Since the earthquake of 2005, SUPARCO has provided satellite imagery damage 
assessment reports and other information to the disaster management and mitigation agencies. 
The turnaround time from a disaster occurring in Pakistan to the provision of imagery is less than 
wo days. SUPARCO has also been involved in contingency planning in collaboration with UN 


agencies. 
Watercourses Mo 


Watercourses (NPIW) 
Project Monitoring Unit (PMU) of Govt of Sindh for the NPIW contacted SUP 


development of a system capable of real time monitoring and reporting of the field activities as 


well as repository of the irrigation network comprising 44.000 watercourses. 


SUPARCO proposed an innovative solution which integrated satellite 3 imagery, GIS. 
f the improvement work 


GPS and cellular GSM/GPRS technologies for real time monitoring o 
and repository of the irrigation network. This solution greatly facilitated accurate and timely 


monitoring as well as updation of records. 
The system has also been used for inventorying of 58,000 watercourses in Punjab and 


14.000 in KP. 


nitoring Under National Programme for Improvement of 
ARCO for 
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Landuse Mapping of AJK 
The Land Use Planning Cell, P&D Departments, Azad Jammu ang g 
requested SUPARCO for the provision of latest information on land use, Urban gp Mir ( 
and infrastructure, The latest satellite imagery was acquired for land use ang "I Ah 
mapping. A digital elevation model was developed and used for elevation info Tan 2 
supplemented with extensive ground surveys by SUPARCO / AJK teams. A databas tion, I 2 
reference to education and health facilities in the AJK has also been developed, © With Sen 
National Environmental Information Management System (NEIMS) * 
This project endeavours to develop a National Environmenta] Information 
System (NEIMS) in collaboration with the devolved Ministry of Environment, UNDp MARE. 
partners. Under this project. a web based application is being developed to Monitor b) Oy 
environmental changes using SRS and GIS technologies. ang Anal, 





GIS — Geographic Information System 


A geographic information system (GIS) is a computer System for Capturing, storin 
checking, and displaying data related to positions on Earth's, Surface. By relating Seemingh 
unrelated data, GIS can help individuals and organizations better understand spatial pattems and 


relationships. 
GIS technology is a crucial part of spatial data infrastructure, which the White Hous 


defines as “the technology, policies, standards, human fesources, and related activities necessan 
to acquire, process, distribute, use, maintain, and preserve Spatial data.” : 

GIS can use any information that includes location. The location can be expressed jn 
many different ways. such as latitude and longítude, address, or ZIP code. 

Many different types of information éan be compared and contrasted using GIS. The 
system can include data about peopleySuchtas population, income, or education level. It can 
include information about the landscape, such as the location of streams, different kinds of 
\cgetation, and different kinds*of soil. It can include information about the sites of factories, , 
farms, and schools; or storm drains. roads, and electric power lines, 

With GIS technology, people can compare the locations of different things in order io 
discover how they relate tó each other. For example, using GIS, a single map could include sites 
that produce pollution, sucfi'as'factories, and sites that are sensitive to pollution, such as wetlands 
and rivers. Such a map would help people determine where water supplies are most at risk. 
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Pis 3 rg applications include both hardy 
ahic data, phot : kare à 
.artographie Photographica Es Software sy i 
palude rs rographic data are already ap aaa data, or q Systems. These 
ion of rivers. roads, hills, and valleys, Ch E PW "m 
patit q information which can be direetly entered otic 
9 a GIS 


Eu "Photographic interpretation. is a major 
yin aerial photogfaphs and Bssessing the fea ne of GIS. Photo i 
paly? Digital data can also be entered into Gis js that appear. 
; MM e E ye 
ee of this kind of information is 
‘the location of farms, towns, and 





sy applications ma 
ala in Spreadsheets, : 


VY inc í 
rd include such information as the 
à may also include survey data, 


MMerpretation involves 
p data collected by ‘satellites that. show land 
u 


T tool that c 
s imagery and other data collected from telis 


data in table 


be integrated į 
5, balloons, and drones. 


jginal FC : 
r e variable to relate these seemingly unrelated data 
; 


ho The two major types of GIS fite formats are r 


ells oF pixels. anv Sron are useful for storing GIS data that vary, such as elevation or 

satellite og oat A E a O18 ia ee that use points (called nodes) and lines. Vector 
s are ata with a 

ail Relationships | irm borders, such as school districts or streets. 

GIS technology can be used to display spatial relationships and linear networks, Spatial 

relationships may display topography, such as agricultural fields and streams, They may also 

display land-use patterns, such as the location of parks and housing complexes. 

Linear networks, sometimes called geometric networks, are often represented by roads, 
rivers, and public utility grids in a GIS. A line on a map may indicate a road or highway. With 
GIS layers, however, that road may indicate the boundary of a school district, Public Park, or 
aher demographic or land-use area. Using diverse data capture, the linear network of a river may 
be mapped on a GIS to indicate the stream flow of different tributaries. 

GIS must make the information from all the various maps and sources align, so they fit 
logether on the same scale. A scale is the relationship between the distance on a map and the 
actual distance on Earth. 

Often, GIS must manipulate data because different maps have different projections. A 

| trojection is the method of transferring information from Earth's curved surface to a flat piece of 
uper or computer screen, Different types of projections accomplish this task in different ways. 
but all result in some distortion. To transfer a curved, three-dimensional shape onto a flat surface 


inevitably requires stretching some parts and squeezing others. l 
A world map can show either the correct sizes of countries or their correct shapes, but it 


aster and vector. Raster formats are grids of 
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Population Explosion & Populati 
Palation Planning 


re made using different projections ar 


one common projection. 1d Com, 


wn maps that we 
aved using 



















. 4 of Population 


ion : - 
nif ati ; defi : 
peli population ' defined ns all nationals 
crm 


can't do both. GIS takes data fr. 


them so all the information can bc disp! 
presenti 
: $ In, Or te , 
temporarily absent from a country 


d into a GIS system, they can be cs 
ancntly settled in à country, (This tng 
g ndie 


GIS Maps 
Onee all of the desired data have been centeret EM 
to produce a wide variety of individual maps. depending or ie ‘ data TAYCES áre incjuga M ens 
s of GIS technology involves comparing natural features With p, he [ sad ih cin an area. Growth rates are the tor shows tl 
Um, [ ysl ad net migration during the yen (Ne changes in popul; i number of people that 
5! ~d abroad, merchant seien at population includes Mere lian (rom births, 
cà; diplomatic personnel beds die 


4059777. 
s tione 7 Xn » 
pt ^. dent in ine coun ry, displáced. pe 

a . ; rs S los è 
EP » foreign armed forces en od e resident in the country, H ; 

„ civilian aliens temporarily in u € country, foreign diplon duisi i 
SOULE + y E Ie c amalie pe » OTI 
de raphic rool. They provider basis for h country, Population proj ‘ diens PERRE 
er makingaEhis Indicator i other statistical projection, SPE ele RACOUNDED 
WE fecision his indicator is measured | projections, helping gove i 
ed in terms of annual BRUN pug he ae in 

owth rate and in thousands 


of the most common use 
activity. 

` For instance, GIS maps can display what m 
features, such as which homes and businesses are In are 

GIS technology also allows to “dig deep 
information. Maps of a single city or neighborhood 
income. book sales, or voting patterns. Any GIs data layer € 
ed to show information about numbers and density. For us 
re are in a neighborhood compared with the area's popul Mle, Gi 

researchers can also look at change over time. The alion, 
h as the advance and retreat of ice cover in Polar “fel i tig, 
imc. A police precinct might study changes in ie. 
àl 


anmade features are near cenaj 

as prone to flooding. ML 
in a specific area with many p; 

can relate such information h Kinds 

an be added or subtracted si Vera 

v 1 


ihe! ple 
"aco A 
ie is Over Population? 
\ f Yaron i , 
Overpopula s a term that refers 
iv thal provokes the ae to a condition by which the population densi 
mincatal deterioration, a LEE 7 B Dod 
- L > decline im Ine 


map. 
GIS maps can be us 
can show how many doctors the 

With GIS technology, 
satellite data to study topics suc 
ed through t 


how that coverage has chang 
to assign officers. | l 
d GIS technology involves creating ti 
1B Ume-[ 


to help determine where 
One important ust of time-base 
processes occurring over large arcas and long periods of time |. 
ocean or air currents help scientists de 


photography that shows 
example, data showing the movement of fluid in 

understand how moisture and heat energy MOVE around the globe. yo 

GIS technology sometimes allows users to access further information about specific ar po egredi EE Qd 

on can point to a Spot on ^ dig sd dnd s ane RS information Storch in the | arica and people generally lived longer, Tg m many countries in Asia, Latin America and 

might click on a schoo to find how.ntary Sludeny | more people than can live on the earth in URP A MEE is defined as the condition of having 

future generations. s happiness and health and still leave the world à 


on a map. A pers 


GIS about that loc 
are enrolled, how many students there 
GIS systems are often used to produce 


example, to geologists studying earthquake faults. 
GIS technology makes updating maps much easier than updating maps created manyalh 


Updated data can simply be added to the existing GIS program. A new map’can then be printed y 
displayed on screen. This skips the traditional process of drawing.a map, which can be lime. 


consuming and expensive. 


ji place for 
Overpo ulation: Environmental and Social Problems 


loma population is growing like never before. We are ; 
avery 12 years. That's about 220,000 per day. are now adding one billion people to the planet 
ihe list of problems this is causing, or at least complicating, i 
. x plicating, is a long one, It inc z 
«ources, war and social c ob. finite ' g one, It includes shortage 

our resQure ; ocial conflict, limits on personal freedom, overcrowdi ae vinee 
survival Of other species, : crowding and the health and 
Environmental Problems 
Kood: one billion people, on : 

: , Ong out of every seven le aliv . 
day, 25.000 people die ye people alive, go to bed hungry.E very 
A d uh piod A MeT hunger-related diseases, Almost 18.000 of 

or 5 years old. Food production and distributi i 
soba ! : istribution could catch u 
a ee stopped growing and dropped to a sustainable level p if 
a ^. " at ý 

T SE About one billion people lack access to sufficient water for 
d ea ! P odas and sanitation. Aquifers are being depleted faster than they can 
ie p Es ie . Melting glaciers threaten the water supply for billions. According to UN- 
Mir des x planet Earth is covered in water. 97.5% of that is ocean and 2.5% is 
Po 70% of freshwater is divided into glaciers and ice caps and the remaining 
Ah nto land surface water, such as rivers, lakes, ponds and groundwater. Most of the 

water resources are cither unreachable or too polluted, leaving less than 1% of the 


ation, For example, à user 
are per teacher, 
three- 


or what sports facilities theschool has 
dimensional images. (This s useful, 6 
« (Or 


Ww 


Social Problems 
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worlds freshwater, or about 0.003% of all water on Earth, readily accessible ; 
human use. According to the Global Outlook for Water Resources to the Year x fin, 
estimated that by 2025, more than half of the world population will be facing w 025, i à 
vulnerabilitv and human demand lor water will account for 7094 of bm 
freshwater. Furthermore, a report in November 2009 by the 2030 Ware, Reali 

evcloping regions in the world, water de Souto 


Group suggests that by 2030, in some d 
exceed supply by 50% and a report jointly produced by more than two doi nd wit 
bodies states that, "By 2030, nearly half of the world's people will be living in “N: UN 
acute water shortage.” The planet is in the midst of what the United Nations jg 5 38 9 
"Global Water Crisis." Freshwater is the most fundamental finite resource ah 
substitutes for most uses. yet we are consuming fresh water at least 10 times faster " S 
is being replenished in regions of northern Africa, the Middle East, India. Pakis i 
an, 


China. and the U.S.. According to the World Resources Institute, "Freshwater ecos 

- the diverse communities found in lakes, rivers, and wetlands — may be the eta 
endangered of all. Some 34 percent of fish species, mostly from fresh EE 
threatened with extinction, according to the latest tally of the World Conservation y e 
(IUCN), which tracks threats to the world's biodiversity. Freshwater ecosystems ise 
lost a greater proportion of their species and habitat than ecosystems on land or in z 
oceans; in addition, they are probably in greater danger of further losses from dam, 
pollution. overfishing, and other threats. In extent, freshwater ecosystems are d 
limited. covering only about | percent of the Earth's surface. Yet, they are highly die 
and contain a disproportionately large number of the world's species." As Ma, 
populations grow, SO will the problem of clean freshwater availability 

Air quality: In many regions of the country. childhood asthma rates have-risen 
dramatically in the past 20 years. The problems are not limited tó the 
industrialized countries with their automobiles and factories. Children in 
undeveloped countries, where people depend on burning wood and dung for their hea 


and cooking, are also at risk. 
Oil and gas are the underpinnings of what is, historically-speaking, the extremely cheap 


and fast transportation that today's huge population depends ori-Tmagine how we could 
feed and supply our huge cities if all the hauling was*done in horse-drawnecarts and 
sailing ships. Yet there is a finite amount of these fossil fuels in the Earth, and we have 
already extracted the easy-pickings in much of the worlds The concept "Peak Oil" means 
that after some year, perhaps between 2005 arid 2020, world oil production will max out 


and then start to decline. 
Other Fuel: Half the World's population-relies on burning wood and dung for cooking 
and for heating. More and more people livein these regions and have to travel further 
each day to collect wood, and are often exposed to hardship and danger. 

The World's forests are another résource that is strained by our growing population, Not 
only are they a source of füel arid. building material, recent research has focused on 


forests’ ability to sequester greenhouse gases and protect us from global warming 


servation that people in small towns are friendlier than 


Overcrowding. It's a.common ob 
m U.C. 


people in cities.. However, that's just a hunch for most of us. One recent study fro 
Irvine found thar less densely packed people are friendlier towards their neighbors. One 
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cific finding WESS "For every 10 
y residents talking to their neighbor. 
vement in hobby-oriented clubs ; 
10 percent decline jn densi 


Percent dérease 


nei 


spe 


CENA density, the likelihood 
cek jumps by 10 percent. And 


invo! ' 
Cven mor dq ' 
© significantly -- by 15 percent 


nd conflict over resources. 


es deadl At ie ruse ; : 
enables y mutations to con $ Spread faster in denser populations. 


tinue, 


or Life Expectancy in-th 
power € Fastest G : 

"Over the next forty ye rowing Countri ; 
wr in the léss Neo ped regis nearly all (97%) of the 33 billion oat pola 
will EVI gions, with nearly half (49%) in A pon id noras 

: ." Already straine 


. lentless population explosi 

A rand SNN Asia, wil Piin, emg countries, such as in Sub Saharan 
TER : ; j a degradati if aual 

: , faece increasing di ion of their qu 
2 de SS ulation: piens to Supply water, food tuse xo qe 

ro NE ere Major repercussions for public health, vie 
Ks especially dire for populations in 
uble and, in some cases, even triple over 


me : 2 
pganda. Nigeria, and Bangladesh, which will do 


the next 40 years. 
increased Emergence of New Epidemics and P iw. A W 
environmental degradation, combined with the eme HERS E dix dis 
cause of the rapid increase in human diseases, whic ih pona Ji late 11 2 major 
ies | idwi i S , Which contributes to the malnutrition of 
3.7 billion people wor wide, making them mor i i i 
. 5o dicks. € susceptible to disease. According to the 
World Healt E ganization, "Every three seconds a young child dies - in most cases from 
an infectious disease. In some countries, one in five children die before their fifth 
; . Every day 3 000 i : ; 
birthday r e 3 ie " from malaria - three out of four of them children. 
Every n à a a ple die from tuberculosis and another cight million are newly 
infected. à 4 op e exacerbates many social and environmental factors, including 
overcrowde Mies conditions, pollution, malnutrition and inadequate or non-existent 
health care, w ic wreak havoc on the poor and increase their likelihood of being 
exposed to infections diseases. 
Increased Habitat Loss: Human overpopulation is a major driving force behind the loss 
of ecosystems, such as rainforests, coral reefs, wetlands and Arctic ice. Rainforests once 
covered 1496 of the Earth's land surface, now they cover a bare 6% and experts estimate 
that the last remaining rainforests could be consumed in less than 40 years and certainly 
by the end of the century at the current rate of deforestation, Due mainly to warming 
temperatures, acidifying oceans and pollution, close to 30% of the ocean's reefs have 
already vanished since 1980, including half of the reefs in the Caribbean and 90% of the 
Philippines’ coral reefs, and scientists forecast that Australia’s Great Barrier Reef may be 
dead by the year 2050 and all coral reefs could be gone by the end of the century. 
: ; s 9 x 
Furthermore, the area of permanent ice cover ts now declining at a rate of 11.5% per 
decade, relative to the 1979 to 2000 average. If this trend continues, summers 5 the 
Arctic could become ice-free in as few as 4 years or in the next 39 AO, bara i ce 
increasingly under threat in the United States, but also all over is hh in Y 04 million 
than half of original wetlands remain with 53% being lost, which Is a 
9 lands have been completely destroyed. As 
acres. In Europe, between 60% and 70 % of wetlands 
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human populations continue to grow, $O will our footprint on the inte 
ecological infrastructures of life. f Bois c 
* Elevated Crime Rate: As human overpopulation drives resources and baci. i 
such as food and water, to become scarcer. there will be increased competi s Ses 
these resources which leads to elevated crime rates due to drug cartels and the y t 
in order to survive. As Aisha Tariq of the Pakistan Times states. "It has been * Ns 
that the countries which have balanced population, crime rate Is very low in cic, ni 
When people are not provided with the basic necessities, it clewates crime rate = Na 
Family Planning 
Family planning, by definition. is deciding the number and spacing of your oh; 
through the use of contraception: such as abstinence, natural planning, or hormonal birth Mit 
Family planning refers to practices that help couples to avoid unwanted births, Seis 


about wanted births, to regulate the interval between pregnancies, to control the time ic 
births occur in relation to age of parents and to determine the number of children they why 


as defined by the World Health Organization, po ® 
and attain their desired number of fea 

ved through use of contraceptive Mis 
Ods 


have in their family. More specifically. | 
planning allows individuals and couples to anticipate 
and the spacing and timing of their births. It is achie 
and the treatment of involuntary fertility. 


Birth Control ] : PT 
There are many types of contraceptives av ailable today to allow individuals to Choose i. 


type of birth control that best fits their lifestyle and budget. 

This chart showing the relative effectivene 

decision, 
Contraceptive methods can be roughly divided into five types: 

Hormonal methods 

Barrier methods (chemical and physical) 

Intrauterine Device (IUD) (Copper & Hormonal) 

Natural Methods 

Emergency Contraception 


Who provides family planning / contraceptives? : 
It is important that family planning is widely available and easily accessible through 


midwives and other trained health workers to anyone wha. IS sexually active, including 
adolescents. Midwives are trained to provide (where authorized) Adeally available and culturali 
methods. Other trained health workers, for example community health 
ounseling and some family planning) methods, for example pills and 
lization, women atid/Then.need to be referred to a clinician. 


acceptable contraceptive 
workers, also provide c 
condoms. For methods such as steri 


Contraceptive use 
Contraceptive use has increased in many,parts.of the world, especially in Asia and Latin 


America. but continues to be low in sub-Saharan. Africa. Globally, use of modern contraception 
has risen slightly, from 54% in 1990 to 57.4% ju 2015. Regionally, the proportion of women aged 
15—49 reporting use of a modern contraCeptive.method has risen minimally or plateaued between 
2008 and 2015. In Africa it went from 231696 to 28.5%, in Asia it has risen slightly from 60.9% w 
61.8%. and in Latin America and the Caribbean it has remained stable at 66.7%. 

Use of contraception by meri"makes up a relatively small subset of the above prevalence 
rates. The modern contraceptive methods for men are limited to male condoms and sterilization 


(vasectomy). 


se 


ss of cach method may be helpful when makihg «5 
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an met necd for contraception 

„ob? 414 million OREIN of reproductive 

C 777 a not using a modern contraceptiy 
aa) Eod choice of methods: 


E in developing Countries 
med 
Yethod. Reasons for this incl 


Who Want 


ude, (o avoid 


x 
- ited access te cortracepian, particularly among yo 
spulations. er unmarried people; "ng y ung people, poorer ig 
| ap or experience of side-effects: ents of 
s eal or religious oppositiog: 
cu ar quality of available services; 
" users and providers bias 
.ender-based barriers: 
The unmet i» (pr contraception remains too high. This inequit 
- populau on, m a shortage of family planning services. In Attica 2: fuelled by both a 
go cive age have an e need for modern contraception, In Asia xr: % of women of 
ribbean ~= regions with relatively high contraceptive prevalence - the RLA Laks and 
à unme 


z cat 2, and 107%. respectively (Trends in Co ic | nec 
j » 95 2 ntraception Worldwide 7 "fae need 
y eptive methods orldwide 2015, UNDESA) 






, Contains two 
! hormones (estrogen 
| and progestogen) 

i 


| Prevents the release Reduces risk uf 
of cges from the | endometrial and 

| Ovaries (ovulation) | ovarian cancer | 

| Thickens cervical | Can be used while ^ 
hormone, not | aibi ai eae on 

|s gg Irom | be taken al the same 

| estrogen | Meeting and | time each day | 

| events ovulation 

| Thickens cervical 

mucous to block 

sperm and egg from 

| meeting and for 3—3 vears | 
prevents ovulation | depending on 

| | implant; irregular 

| vaginal bleeding 

| common but nol 

harmful 

Delayed return to 

fertility (about 1-4 

months on the | 

average) afier use: 

irregular vaginal 

bleeding common, 

but not harmful — , 


ill" 


progestogen-only ; Contains only 


pills (POPs) or "the | progestogen 


minipill™ 


i 













| Health-care provider | 
I 


| must insert and 


remove; can be used | 
Í 


Small, flexible rods 
or capsules placed 
under the skin ofthe 
upper arm; contains 
progestogen 
hormone only 




















Thickens cervical 
mucous to block 
sperm and egg from 
meeting and 
prevents ovulation 





Injected into the 
muscle or under the 
skin every 2 or 3 
months, depending 
on product 


Progestogen only 
injectables 














UE br” j SET € ,« ne PP | ^a jen ^ Af4tts 
— % 
” Preyerts tho rele len ae sa 
fg 


Miontlfy Injestulilas 
t, (mibi ud 
injectate 

LETT ITE 
eE) 

4 ombilnend 

cnpnireni goles preted 
Bund cambios d 
aconiruesgpotive 
| vwgirimi ring (€ vVitj 


I 
Ínirsoterine evire 

| GU: eupper 

| &imtuleing 


| 


| patrautertineg device 
(Hd 
evonorgesiee 


Mule aundome 


femnulc condoms 


Maule nterilizatiun 
(vant tony) 
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alfest male sexual 
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day and night of an 
infant less than 6 
; manths old 
Pills taken to prevent | Deins voL 
| Pregnancy upos | om 
| days after | 
unproutected vex | 


_— — 


Does ^ot disrupt an 
already cxisling 
pregnancy 


| 





Can be used to 
identify fertile davs 
by both women who 
wanl to hecome 
| pregnant and women 
| who want to avoid 
| pregnancy. Correct 
| consistent use 
! requires partner | 
cooperation. | 
If the BBT has risen | 
and has stayed 
higher for 3 full | 
days, ovulation has 
occurred and the 
fertile period has 
passed. Sex can — . | 
resume on the 4th 
day until her next 


| Women track their _ c anc 

| fertile periods ni iem 
(usually days § to 19 | unprotected vaginal 
of cach 26 to 32 day | sex during most 

| cycle) using cycle — | fertile days. 

beads or other aids 





i 























Prevents pregnancy 
by avoiding 
unprotected vaginal 
sex during fertile 


days 


Woman takes her 
body temperature at 
the same time each 
morning before 
getting out of bed 
observing for an 
increase of 0.2 to 0.5 
degrees C. 

































Difficult to use 1f 


Women track their : 
woman has a vaginal | 


fertile periods b 





Prevents pregnancy 
by avoiding 
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C Tebening presence - | unprotected vaginal 

of cervical mucus (if | sex during most 
any type color of fertile days. 
consistency) 


Condition tha us 
changes PEN 
mucus. Un 

coitus may be 
resumed after? 
consecutive dn, 


ica] 
Ute, 
hey 


(or Without T de, 


| secretions) 





— Prevents pregnancy 
by avoiding 


" Sympto-thermal 
| Method 


Women track their 

fertile periods by 

observing changes in 

the cervical mucus 

| (clear texture) . body 
temperature (slight 


| with cauti : 
unprotected v aginal dos after an 
sex during most menarche Ee. 
fertile | menopause. andi 

conditions which 
| MAY increase bog, 


Traditional methods 






lhe couple prevents , May need to de; 

| pregnancy by | use with eautión a 

avoiding | v hemusing drups 

unprotected vaginal | (suchas anxiolviics 

sex during the Ist antidepressants. z 

| and last eslimated NSXIDS, or ceai 
fertile days, by antibiotics) which 
abstaining or/üsing a |^may affect liming of 
condom. ovulation. s 





Calendar method Women monitor 
| or rhythm method | their pattem of 
| | menstrual cycle over | 

6 months, subtracts 

| 18 from shortest 

| cycle length 
| | (estimated Ist fertile 
| day) and subtracts 





EL from longest 
| | cycle length 
(estimated last 

: fertile day) 

' Man withdraws his 
penis from his 
partner's vagina. an 
ejaculates outside 
the vagina. keeping 
semen away ‘from 
her external 

' genitalia 


| ) 
! Tries to, Keep sperm 
out of the woman's 
d/ | body, preventing 
| fertilization 


| One of the least 

! effective methods. 
bccause proper 
timing of withdrawal 
is often difficult ta 
determine, leading v 
the risk of 
ejaculating while 


inside the vagina _ 


| Withdrawal (coitus 
interruptus) 












| May have tope 


s | 
increase) and | 

| consistency ofthe | temperature, — ' 
cervix (sofiening). | 
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| Bread (Roti) | 
Rice (cooked) 






Banana 
| Potato | 19% i 0 4% 225 ' 
| Peas 16.7% [0555 | 5.2% 

Apples 12.8% 0.5% 0.3% 
, Cabbage 5.595 10.3% 12% | 


i Spinach (Palak, Saug) 


Butter 
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i hcir calori 
459 65% of t ories from carbon 
ydrates 


pot" proteins are nutrients that are essen 
(issue such as the skin, the internal 
proteins are made up of amino} 
other eight (called essential 


Wal to th . 
A € buildin : 
Organs, and NES maintenance, and repair of body 
i p The body can make 14; the 
nly be obtained from what we 
1 meat, poultry, eggs, cheese, 


and 
dc the eight essenti ; *$ contai 
g ntial amino acids, in complete proteins, meaning they 


Recommended daily allowances ofc 
provi 


i aoaaa kg — Net Energy in k 


60 
r 










past cage is made up of compounds called fatty 
structure, these fatty acids are called mo ) 
trans fats. no 


acids or lini - 
cc s Depending on their chemical 
« polyunsaturated, saturated, or 


namins —. ; 
yit vitamins help with chemical reactions in th 
€ body. In gencral, vitamins must come from 


(pe. diet: the body doesn't m 

"Üucy| are divided into cg There are 13 vitamins essential to the bod 

vitamins) and fat-soluble mams A DE ie Tee C and all ihe i 

sj , ^, and K). The d 

easily stored by the body. Thus, yo : - The fat-soluble vitz FRUA 

excess amounts can be toxic hot need large amounts of these vitami $900 

vitamins aren't stored for bos 5 de RE variety of problems. Because ie ae eb 

taking large doses of these vitamins need we ien consume them daily. And, although 
imi ecessari SEIN ds 

body eliminates the excess water-soluble vitamins in xag: it may be wasteful as the 

urine. 









Minerals Is, like vi 
inerals, like vitamin : 
M s, must come from the diet; the body doesn't make them. Many 


ninerals are vital to - 
AMOUNTS (such as ball ata function of the body and must be taken in relatively large 
] . potassium, and iron.) O s £ 
»lenium, and co s, n.) Others, like trace minerals (zinc 
se ; pper), are only needed in small amounts to maintain good health pii 


Water 


| 


Water is the most plentiful subs i 

stance in the body, accounti 
a ` y, unting for 5595-65? os 
t, but because the body can't store water, we must constantly reniesih it Vn PE DORY 








Roots and tubers (porata, elc.) 
s (spinach, ete.) 


Green leafy vegetable 
Other vegetables (cauliflower, ele.) im xO | 40 


Components of Diet 
ts of a healthy diet include the fight amount of: 


‘The basic componen 
« Protein (found in fish, meat. poultry, dairy preducis, eggs, nuls, and beans) 


« Fat (found in animal and dairy products, nuts, and oils) 
= Carbohydrates (found in fruits, vegetables, pasta, rice, grains, beans and other legumes 


and sweets) 
» Vitamins (such as vitamins ASB, C. D, E, and K) 
= Minerals (such as calcium, potassium. and iron) 
Water 


Carbohydrates 
Carbohydrates provide fuel for the body in the form of glucose. Glucose is a sugar thal 
is the primary source-of energy for all of the body's cells. Adults should get abou! 


weigh 












» nah 
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an be linked togeth 
 paraides € er to form a "dou ; 
ch double" Sugar or disaccharide. 


Carbohydrates 
fferent steps to digest these in tà 
thun 


ides ; : 
c common disaccharides: 


. E H n € 
e?'. Describe di pi The 
ose — common table sugar = glucose(+ fructo 


Q: — Ucfine 'C arbohydrat : 
i à uc ose SUAE 
body (CSS-2018) h ‘ jactose — major sugar in milk = glucose+ palacio 
Definition x nC "is. This cate . ‘ — product of starch digestion as 
> of the mam dietary components This category of foo, "T j pas a E ia A glucose + glucose 
7 t ^ T z p A 
Ul, Althove g the two monomers is rather complex, the end result in 


Carbohydrates are one 


ars, starches, and fiber. thene loss of a hydrogen atom 
js the ydrogen atom(F) from one of the monosaccharaides and a hydroxyl 


pease * from the other. Theresutting link 
all) F @ linkage between the sugars is called a glycosidic bond. 


Sug 
Alternative Names e carbohydrates: Diet - car | 
; x carhohyarites, iet - carbo „a 
starches: Simple sugars. Sugars, COM ^ Metres: 5 gir | r formula of each of these disaccharides i 
pt es 4 hw, | 2 molec”! os saccharides is 
vi E t * j$ "TRY, b] Í " rhe : Ww E EL 
Carbohydrates are the human body's key source aron P uii viding 4 calories of " - ialH»Oi = 2 C40; - H;O 
: hroken down by the body. the sugar glucose js y. rn v5 ccharides 
a p po 
5 


When carbohydrates i. jon protein. metabolize fat. and fuel the central les 
system, Glucose Is bloodstream inate us d wall. Some d UM 
glucose poes straight to work in our brain cells and red hk is y while the rest makes ; ll. 
to the liver and muscles, where it is stored as glycogen (anima! stare 1). and to fat cells, Wher Wi 
stored as fat. Glycogen is the body's auxiliary energy source. tapped and converted buc e 

7 


insoluble in wate 
S BI n water and thus can serve as storage depots of glucose. Plants 


per gram. 
\f@ase into starch for storage. 


glucose is critical archie 
zs sre Crarche 


to help maint 
vert excess B 


absorbed into the 


en 
Animals i cone edie by polymerizing it to form glycogen. Glycogen is broken 
ck gown into g!u rgy is needed (a process called glycogenolysis) 


glucose when we need more energy 
Function $ ; julóse 
à > we I a. , » el u » » » 
The primary function of carbohydrates is to pros p Ede igi body, especially y Ceke Eellulose is probably the single most abundant organic molecule in the biosphere. It is 
s system. An enzyme callcd.amylase helps Dress own carbohydrates | pemajor structural material of which plants are made. Wood is largely cellulose while cotton and 
WRS Imost pure cellulose. 


brain and the nervou 
plucose (blood sugar). 


Food Sources 
Carbohydrates arc available in: 


by the body. per pH 


chitin, 
Chitin (C8! 11305N)n is a long-chain polymer, and is found in many places throughout 
ihe natural world. It is the main component of the cell walls of fungi In terms of structure: chitin 
be compared to the polysaccharide cellulose and, in terms of function, to the protein keratin. 


which is used for energy 


Fruits, Milk and milk products, Honey and Vegetable | 
"CgClables v. 


Classification E ais 
There are a varicty of interrelated classification schemes. The most useful Classifica; may 
scheme divides the carbohydrates into groups according to the number of individual simple swe | nisa polysaccharide, it is constructed from units of acetylglucosamine (more completely, N- 
units. Monosaccharides contain a single unil; disaccharides contain 4wo-^süprar units: a acety-D-glucos-2-amine). In effect chitin may be described as cellulose with one hydroxyl group 
' [^ E š 
er replaced by an acetylamine group. This allows for increased hydrogen bonding 


on each monom 
djacent polymers, giving the polymer increased strength. It is the second most gees 


biopolymer on earth, found especially in insects and fungi. When deacetylated it is called 

chitosan. Chitosan 1s prepared from chitin by deacetylation. 

Diabetes Insipidus vs Diabetes Mellitus 
Diabetes mellitus is characterized by high levels of sugar in the blood while diabetes 
insipidus is a disease where kidneys are unable to conserve water. Diabetes 


(DI) is a rare disease while diabetes mellitus is very common, "diabetes" in 
The causes, symptoms, treatment and 


ts as in polymers - most contaim glucose a; y 
Li 


ugar uni 


polysaccharides contain many s 
monosaccharide unit 


between a 














- = Sucrose 
_| Maliose 
Lactose 


Gucosc 
| utuciese 
Fructose — 


Glycogen 


| Cellulose 








insipidus 








Ribose — p? E 
Els epe i general usage refers to diabetes mellitus. 
onosaccharsides rognosis for both diseases are different. 
M ——ÀÀÀ = , WE cep 57 
aaa MM Diabetes Insipidus Diabetes Mellitus — 





Three common sugars share the sathe Molecular formula: Col hO. Because of their 
Excessive thirst, excess volume | High blood sugar, excessive 


of severely diluted urine urination, increased thirst, 
increased hunger. 

7.7 per 1000 people 

Type 1 - Autoimmune Disease; | 


carbon atoms, cach is a hexose. Ch isti 
aracteristic symptoms: 


[hey are; 
v f . at ^ ^ 
. glucose, blood sugar", the immediate source of energy for cellular respiration 
* Galactose, a sugar in4nilk (and yogurt), and 
a e a sugaf iduna in honey. 
ilueose, palaclose™sdnd fructose are "single" sugars or monosaccharaides. Iw 


3 in 100,000 people 


Incidence: 
Deficiency of ADH. Brain tumor, 


| Causes 
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noe 387 
= head injury, medication such as el 2. enais “>. 
i lithium, geneties — — — ——- ds 43 ion C proteins are the chief body buiig  otelns 
Treatment: Daan a hypertonic son RC A h drogen, oxygen and nitrogen CU body. They are complex molecules mad f 
s s pt ah ry .g., in. teu: S OMES: 3 'cules made up o 
pray f ace size ONY mes (€.2., pepsin, trypsin} ho Sulphur and phosphorus), Proteins are used to 


saline solution (3% Of 5%). 
Thiazide diuretics _ 


No effect on life expectancy 


€ : ví? «i. Mong 
wne moglobin), contractile prdteine es (eg. insuli ea i | 
S Haemo proteins (c.g. Myosin, E Win, adrenaline), carrier proteins 


ge T xeins (antibodies) T1. HARE 
(es : tective pee ein S Nope? They also Gm a: in), Structural proteins (e.p., collagen) 
snr penclic Marere, and RNA - purines ad d Pigments like melanin and nucleic acids 
»f He = Normal protein requirement of an adult Pyrimidines, 


pregnant and nürsing mothers need E of the body w 
ins. 


_expectanc Shore 
No €— 


Prognosis: 


cipht. However, growing 





Curable —  — No E 


LI 


-urets i 

gout Sources of Proteins are of both ani 
;ndnuts. beans, whole cereals, pulses. 

jm ts 

simal f EUM ! i 

jM ositton of proteins 


mal and lar ES 
among soe Origin, Some of the common sources are 
and fish, egg. meat, milk, cheese among 


are countless varieties, Of the 20 amino (rings of amino acids make up proteins, of 
quired for manufacturing the proteins 
yirements for the other eight through nutrition. This is iy TM NS have Ig enr 
„o acids in the functioning of life J 
amin When proteins are digested or broken down, 
number of amino acids to: 
o Break down food 
o Grow 
o Repair body tissue 
o Perform many other body functions 
Amino acids are classified into three groups; 
o Essential amino acids 
o Nonessential amino acids ` 
o Conditional amino acids 
Essential amino acids 
o Essential amino acids cannot be made by the body. As a result, they must come from 
food. 
o The nine essential amino acids are: histidine, isoleucine, leucine, lysine, methionine, 
phenylalanine, threonine, tryptophan, and valine. 
Nonessential amino acids 
o "Nonessential" means that our bodies produce an amino acid, even if we don't get it from 
the food we eat. 
o They include: alanine, asparagine, aspartic acid, and glutamic acid. 
Conditional amino acids 
o Conditional amino acids are usually not essential, except in times of illness and stress. 
o They include: arginine, cysteine, glutamine, tyrosine, glycine, ornithine, proline, and 


serine, 
You do not need to eat essential and nonessential amino acids at every meal, but getting a balance 


amino acids are left. The human body needs 


r 
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of them over the whole day is important. Nesine cid 42) 


Amino acid (1) ata, 









Water 


Dipeptide 
basis of all life processes. They are cruciahinerme a 
| metabolism and transport/storage of nutrients, such as water, minerals, carbs 
etc, The lack of these amino acids can result in high-cholesterol, erectile 
dysfunction, insomnia, and much more. These acids can be maintained w 
eating an adequate amount of red meat, fish, and dairy products. 
Difference between Essential Amino Acids and Non Essential Amino Aci¢; 


Essential Amino Acids . JNon-Essential Amino Acids 


Cannot be synthesized in the anima! body 
It should be obtained from the diet (therefore 
called as essential amino acids) 
9 essential amino acids are histidine, 
isoleucine, leucine, lysine, methionine, 
phenylalanine, threonine, tryptophan, and 
| valine. 
Classification of Proteins 
Simple Proteins 
A simple protein*is a.protein that yields only amino acids when hvdrolized. Exampks: 
simple proteins include peptonés; peptides, albumins (egg albumin, serum albumin, lact album. 
globulin (tissue globulin, serum globulin), gliadins (wheat gliadin, hordein, barley), prolamit 
(fliadin from wheat zei from corn). albuminoids (keratin. from skin, hair and fingenas 
toenails, collagen), histones, and protamines, 
Keratin 
. Keratin, the structural protein of epithelial cells in the outermost layers of the skin. 
been isolated from hair, nails, hoofs, and feathers. 
Collagen 


LJ — 
[ Amino acids are the 


























Can.be Synthesized in the animal body 
It Gan be synthesized in the body theri 
called'asinon-essential amino acids 

Non-essential amino acids are alanin 
asparagine, aspartic acid, and glutamic acid, 
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Collagen is tlie structural BfOtein 
sane dire : of bone 
gon was considered to be insdlyble ina Manet, tendons, ligaments, and skin. l'or many years 
Mer, s . y ves 


Ala 
aytin T r 7 
ph Elastin is the proving in the e 


give tissues thí, gives these m Niracellular 


WValrix Surrounding, the skin. Organs and 


nec als Merials thy; ] 
m causes our skin, and other Organs to bib strength utd elasticity it is the "rubber band" 
Mache | 1 Mtam their shape and "snap back" af they are 
conjugate proteins 


Conjugate proteins are 


those whi 

: 3. - s D ich contain ; . a a : 

nine acides his non-amino acid com à Main à non-amino acid component in addition to 
eM ponent js called the prosthetic group. 


© Glycoprotein (with carbohydrate us ihe Prosthet; 

e Phosphoprotein (with phosphate ay the ie group) 
a Lipoprotein (with lipid as the prosthetic s i group) 
perived Proteins haa L 

© These are not naturally occurring proteins 
action af enzymes and chemical agents, i 
É amples: peptones, peptides, proteases ete, 
protein Intake 

Experts recommend that protein intake 


th 


and are obtained from simple proteins by the 


; make up only 10 percent of our daily calorie 
mE copie, especially in dva Diss e ; percent of our daily caloric 
imake. Some peop pecially in the United States and other develuped countries, consume 


more protein than the body needs, Because extra amino acids cannot be stored for later use, the 

pody destroys these amme acids and excretes their by-products, Alternatively deficiencies in 

protein consumption, seen In the diets of people in some developing nations ind result in health 

problems. Marasmus andkwashiorkor, both life-threatening conditions, are (he two mo 

common forms of protein malnutrition. rH : Lis 
The best way to get protein is from foods that have what is called "complete protein." 

This means they have all the essential amino acids. Most complete protein foods come from 

animals, such as beef, fish, chicken and eggs. Vegetarians can meet their protein needs cither 

through supplements, or combining "incomplete proteins," such as legumes and nuts 

Functions of proteins l 

Proteins build new tissues of the body. 

They maintain and replace damaged tissues. 

They carry out regulating activities as enzymes and hormones. 

They are protective as antibodies. 

They help in other important activities such as movement of skeletal muscles, transport of 

oxygen, pigmentation of skin, etc, 


5 
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LIPIDS (Fats & Oils) 


for fats. oils. 
three m 
rides 


| ipid is the collective name 


found in the body Lipids consisting T 
molecule of glycerol are termed. triglyet 


known as fats and vils. 
the ultimate typ 


*,* a - ^A " n 
high ealorifie value and the fact that they en 
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or triacvlglvcerols), b N pt y. 
( MINI ) hut ure More ec In pran (rans fatty acids (commonly terme 
Wis psaturated or polyunsaturnted) of rai 


yet ab 
MP produets 


es nnd {nt-like molee le ict or c.g linoleie acid, linolenie acid 
Bs e Wes (ane| T. AERE ,yorhesized by the body and are ’ 
olecules of Mitty ae ids covalent p S Me V de not ne 

Y bog t, || Ius Fart 


Siats occ 


from ruminants Most tans tints consun 


qi "m . . b . 
H qn? de effect of partial. hydrópeéftition: or le 
i Di 


These molecules are pies O 
i sule Ju ` yei 
of energy storage molecule because ol t S/IYYO'$ ! rial | 
“OC 45 jecular structure (raising us melting point and 
x 'aroport ror of the changed. fat bec re 
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Uy 4 4 ^ 
WO In the diet, l'or e.g., ylycine 


391 


Wrehidene aci 
A j c " JL E * 
acid, ote. Non-essentinl fats are those 


W trans fats 
ee unsatarated fit (and may be 
y, in simal quantities, in meat und 
5 ped. however, are industrially created 
der MS hydrogenation changes a f'at's 
g rancidity) but this process alse results 


oming tram- f; 
ANS- "s ; 
lit. Unlike other fats, trans fats are neither 


also thermally protect An animal's body from Q i N mo) i 
2 ane * : 1 / . Isenelicial f arn Age 
loss of heat in cold climates. i ANÁNISVISZINZINZING(S Wired o beneficial Tor health, Eating trans-tur ine 
However, they are found In boni 6 Ot je reas onse healthsauthorities worldwide ree T Meo the risk of coronary heart disease; For 

2 e ts. Trans Gits fi ommend that co i , m 
- amounts. s Hrs (rom parti ensumption of trans fat be reduce 

ES partially hydrogennted oils are genet consider d * epa 

sred to be more 


animals and plants and constitute, an AIDA 8 gu 
iman diet, The division -044 s health risk (him those occurring naturally 
` ù ) is Chol ite 9 Nik ‘ 
i what is Choles erol? Discuss its i 
S importance, normal blood level and dangers 


_imponant part af the hi 
into tats and oils is arbitrary and depends on H ( 
the physical state of these molecules at room Pd À ; of clevated levels with reference to the henl 
temperature. Those molecules that are usually ally acids Ghe (CSS-2016) ealth and disease. in humans. 
solid nt room temperature (plant oc animal) TUE y Cero DUE 
: "m E » ‘ds at room temperature are terme ils. T : neg oe i Ste 
Me eue eem E E ] forms of triglycerides (fish 2s These latter Cholesterol is ü lipid (fat) which is dicite 
m ~ v . i ` N $ È h * , . z MU hy * hive S) y : $ » 
but fish also store Hquk oils), ae holy function. Every cell in our body has chotaiturol eis dud Cholesterol is vita! for normal 
1 r ‘han < , ' , í : Y ds ouler aver 
| is à wax steroid and is ui yer. 
; and is transported in the blood plasma of all animals. Ets the main 


usually found in plants, 
Fatty acids 

Fatty acids arc 
e fatty acids are 


: : ; olestero 
zach fatty acid has a carboxylic acid (-COQj C synthe 
` » ; ale 4 


I| carbon-carbon bonds are single ggg, | asteroid sub-group. 
Ner 
tions of cholesterol 


(t builds and maintains cell membranes (outer layer), it. prevents crystallization. of 


mpounds. | sized by animals - s 
Huet ans i siZ y i 8 - small amounts are also synthesized in plunts ideal dur 
|hese means ed in plunts and fungi. A sterol ts 
his means that while most carbon-carbo 

I1 bond, x | Fune 


ülso organic co 
saturated. 


group. Som 
nsaturated. 1 


bonds. Other fatty acids are u 
single covalent bonds, some are double bonds. à 
Triglycerides H-H hydrocarbons in the membrane 
Fars and oils are made from lwo kinds of molecules: glycer ol (a type | -g H „Itis essential for determining which molecules c sd 
of alcohol with a hydroxyl group on each of its tiree carbons) and Hec-c- | (cell membrane permeability) s can pass into the cell and whieh cannot 
three furty acids joined by dehydration synthesis. Since there are thee ) ~ J | C-H . icis involved in the production of sex hormones (androgens and estrogens 
fatty acids attached, these are known as frigivcer ides. Triglycerides 00 l » [tis essential for the production of liórotongs Sense by p ides Teori 
are the chemical form in which most fat exists in food as welf as in | I ° corticosterone, aldosterone, and others) ` sed by the adrenal glands (cortisol, 
the body. They're also present in blood plasma and, in association H HYH + {taids in the production of bile 
with cholesterol, form the plasma lipids. » |t converts sunshine. to vitamin D, Scientists from the Rockefeller University were 
Sources of fats surprised to find that taking vitamin D supplements do not seen to reduce the risk of 
The common sources of fats are butter, ghee, cheese, meal, egg yolk. milk, nuts, etc cholesterol-related cardiovascular disease, 
Classification of fats s [Lis important for the metabolism of fat soluble vitamins, including vitamins A, D, E. and 
There are two types of fat - saturated and unsaturated. Saturated fats do not have do = £ 
e [t insulates nerve fibers 


mperatüre:, Whereas, unsaturated fats have one or more dohe |. f es : 
c. are saturated fats and oils w Three main types of lipoproteins 
Cholesterol is carried in the blood by molecules called lipoproteins. A lipoprotein is any complex 
protein. The three main types Are: 
bad cholesterol, LDL carries 
lis to use, 


bonds and are solids at room te 


bonds and are liquids at room temperature." Butter, ghee, et 
unsaturated fats. High intake of saturated fats increases blood cholesterol level that can lai V xin risp 
or compound containing both lipid (fat) and 


coronary disorders and high blood¢pressure. Thus peo le who have a sedenta lifestyle such | | 
i x p $i A » LDL (low density lipoprotein) - people often refer lo it as 


old people should reduce the intake óf saturated fats. However pco ste involved in heavy labwr à ; : 
: PESE j cholesterol from the liver to cells. If too much is carried, too much for the ce 
there can be a harmful buildup of LDL. This lipoprotein can increase the risk of arterial 


fat intake should be more, as their energy requirement is high. l 
ential and m | ; 5 ; ins imately 70% LDL. - thi 
disease if levels rise too high. Most human blood contains approximately (U4 1478. 7 this 


Depending on the dictary requirements, fats are of two kinds - ess i 
essential. Essential fats are those that are not syr ize > to be included? | ; 
it synthesized by the body and have may vary, depending on the person. 
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A anle often refer ta it tis gp 
E ; tein) - peaple o Koad cl, 
© HDI, (high deasity lipopro: does the opposite of qp lente, 
say HDI. prevents arterial disease. A > odia Aue f ES LDI, ž al, b, 
cholesterol away from the cells and back 10 Te Ver i is ciy 


(e. 

- d from the body ns WHSIC: ` ; e 3 3 
or expelled | arc the chemical forms in which most fat exists in 
Li 


blood plasma, Triglycerides, 


pats help the body stocky; 


LN vitamins —A, D, E and K—are s y ients as well 


ler hr, 
brah. jency of fats 


fic 
pefi Deficiency of fats caus 
f sesadry ski : 
0 "Sistunece 1 4^ d In, hair Py * 
in assagi PR «olera ee poor resistance ta^infection. and loss. scaly skin, loss of menstruation, cold 


DN 
b 
= Triglycerides - these n 

as jn food. They are present MI 


; 3 ipids iti 5 ; h bruising, AE l : 
cholesterol, form the plasma lips s in the body from other 3 Origin T function and lead to melaholichsyndrome A vie e fat in the dict can also affect brain 
from fut» in our food, or are mace ao A SLE E CHEERY sou, We tiy, geiieieneles associated with, increased rates af dp -lat and low-cholesterol diet cam Create 

a potae we consume but are 4 medite Cu, ^7 e p : FESSION and suicide 
" idle dosis stored in fat cells; When your vex xi ur tissue nat fe Vitamins and Mera 
converted into Iriplycerm e : 1 tedy Sh What is. the significance : E : 

: * of Vitami 
in 


: nergy ee. triglycerides will be releases 5 Citra, t ; : Y à 
there is no food as an energy source gp» 1 from fat tells i ing g deficiency Symptoms of fat soluble vit 8? Describe the sources, uses and 
a 


as energy - hormones control this process. Tu, Vitamins are organic substances (made mins. (CSS 2017) 
Omega 3 ; : dered essential fatty acis: They arc ements thatcome from the earth; sail d sud sini P Une minerals are inorganic 
Omega-3 fatty acids are considered. esset 5 S Y Ure necessa " : "ams absorb minerals from the plants they e ant aNd. are absorbed. by plants. Animals and 
heulth but the body can't make them - you have to get pen through food. Omega-3 p J M, NE is 10 grow and develop normally y eal. Vitamins and minerals are nutrients that body 
cun be found in fish, such as salmon, tuna. and halibut, other seafood including ; ll Vitamins and mine 
some plants. and nut oils, They have also become popular because they may re 


y : 
algae aj Pa 


ráls are conside RIT ; 
duce y ti nsidered essential nutrients—because acting in concert, they 
€ Mega | ; 
fis 


` reds of roles i : T 
erform hundreds of roles in the body. They help shore up bones, heal wounds, and bolster your 


heart disease, Some studies suggest that omega-3 fatty icis jid dish Increase levels of P immune system. They also convert food into energy, and repair cellular damage 
in the body and improve bone strength, although not all results were positive, icis, Vitamins and minerals have a unique vile is xen cellular pile T 
: : y in maintaining health. For example 
s : à 9 . , : 
functions of fats in the body? WE TM 5 yitamın D we DO Se the amount of calcium (4 mineral) it needs to form strong bones. A 
m ay ne “fats Í ; to provide energy: By s T ci vitamin D can result in a disease c : SEO is j 
4. The main function of fats in the body ts l0 P by: BY supplying eiergy. fais deficiency In an result in a disease called rickets (softening of the bones caused by the 


protcins from being used l'or energy and allow them to perform their more imponan pody's inability to absorb the mineral calcium.) The body cannot produce calcium; therefore, it 
of building and repairing tissues. Fats on oxidation provide almost twice as Much s LN must be absorbed through our food. Other minerals like chromium, copper, iodine, iron, 
us that given by carbohydrates. The fats provide on oxidation about, 37 K1 of ene, An selenium, and zinc are called trace minerals because you only need very small amounts of them 
gram as compared to 17kj of energy per gram of carbohydrates. FatsYield more oa each day. The best way to get enough vitamins is to eat a balanced diet with a variety of foods. 
than carbohydrates because fats contain less percentage of oxygen and higher Pent The difference between Vitamins and Minerals 
of carbon and hydrogen as compared with carbohydrates, [ats Gun also be stored we Although they are all considered micronutrients, vitamins and minerals differ in basic 
for subsequent use. Wlien we consume food which has more*energy than is Tequir um ways. Vitamins are organic and can be broken down by heat, air. or acid, Minerals are inorganic 
the body for performing various functions, the excess food is deposited under our skin : and hold on to their chemical structure. 
the form of subcutaneous fat. i So why does this matter? It means the minerals in soil and water easily find their way 
2. In addition to supplying energy. fats also bélp*in forming structural material of cells a into your body through the plants, fish, animals, and fluids you consume. But it's tougher to 
i shuttle vitamins from food and other sources into your body because cooking, storage, and simple 
exposure to air can inactivate these more fragile compounds. 


Lissues such as the cell membrane. 
3. Lats also carry the fats soluble vitamins A, D/E and K into the body and help in y. 


absorption of thesc vitamins in the intéstines. Vitamins ! 
4 Some fats supply essential fatty acids. Vitamins are nutrients you must get from food because your body can't make them (rom 


- . A . A ap z 4 ntt $ ^ a 1 ients 
Function of Fats in Body scratch. Harte sb ata ee Me s po ri are iua referred z 5 mous d 
- Triglycerides, cholesterol and other'éssential fatty acids—the scientific term for fas tk because the body uses them without breaking them down, as happens to CatDonytms 


body can't make on itstown—Store energy, insulate us and protect our vital organs. The Lesa bie T m E s : 
e E E So far, 13 compounds have been classified as vitamins. Vitamins A, D. E, and K, the four 


act as messengers, helping,ptoteins do their jobs. They also start chemical reactions thi se i EUH : Abc da en t 
help control POA A Na i function : od É ^ cue s ds e ` fat-soluble vitamins, tend to accumulate in the body. Vitamin C and the eight B vitamins—biotin. i € 
: Apr rH jS TD = 3 < 3 E R : s eA : 
Hei ‘Gem E ' . reproduction. and other aspects ol W* | — (iie niacin, pantothenic acid, riboflavin, thiamin, vitamin B6, and vitamin B12—4issolve in | es 
: olism. h “ 
T , ; T waler, so excess amounts are excreted. , . 
a The . »nl M A Nes z 1 T ose à x ^ A ` : : 
/ end na CY ee SOng and moeting Mats is at the:care as Em Dus The "letter" vitamins sometimes go by different names. These include: 
P intals regulate their energy. An imbalance in any step can result In cist *' « Vitamin A retinol, retinaldehyde, retinoic acid 
including^heart disease and diabetes. For instance, having too many triglycerides in $ = Vitamin BA thiamin ! 
bloodstre&ni faises our risk sd arteries. wh ; sine ; ; ar 
1 Taises our risk of clogged arteries, which can lead to heart attack and | » Vitamin B2 riboflavin ' 
—— ru WM 
= es: SE 4 —" - EM Y ee Ev: - EY, A Ig ! I jf ! 
- ar f ba! ce Ai n a Be. i E AL L3 =i á xt iui 3 
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of Vitamins (CSS 1990) 


»xanine 









» Vitamin B6 pyridoxine, pyridoxal, pyride : 
* Vitamin BI2 cohalamin coure: ed 
® Vitamin C ascorbic act : itamin án . 
| Mini 5 founa ME Table 
—— aa a 

















» Vitamin D calciferol m 
a Vitamin E rocopherol. focotrieno amin A (CSS | Liver, egg Wuik 
« Vitamin K pindioguinone ; y! marzari TEN. dai ESTE 
Vitamins fe sided into two groups: water-soluble (B-complex vitam: 92 poor. Bea- | A) NEN Beta Barotene pranin , Keeps eyes healthy. develops 
Vitamins) and fat soluble vitamins (A. D. E and K). Unlike water-soluble suem s ang , (Reli? s veil Se in dark green uid | bones; protects linings of | 
j teen » vitamins are stored in the liv Ms 1 f arotente v fruits and veper ja deep | respiratory, digestive an 
regular replacement in the body. far-soluble v itamins. ; the liver and fatty th Ney, cu egetables uri : see p n 
arc eliminated much more slowly than watersoluble vitamins UiSsyg, X dod tracts — maintains 
: io icm. healthy skim and hair. Beta | 
Fat-Soluble Vitamins — — D, E. and K, are stored in the body fi te eee A | carotene fights. free radicals | 
The fat-soluble vitamins. A, D, E. anc 2d : eder y for long Periods y "Nipumnia Bi Whole grains cereals and enriched. (chemicals that damage cells). | 
ar risk icity. When € : xcess ; e i 5 i enrie CETERI SR a NOTTE. 
er risk for toxicity V s excess than Water m |o (Thi mined grain products, also leuum enriched | Promotes healthy functioning | 
s | beans, peas, and nuts) p" ka (dried | of the nerves, muscles and | 
S) organ meats, | heart, Metabolizes | 


and gencrally pose 8 great Me ped die St aar lend. to faxiel 
>|]-balance ict wall n ONICHY | : 
well-b y in Otherwise h hl. | 


l. y n me adases i A ^ iri ndd F : tk and cgus sar y A {rates 
nts that ce ntat g ses o Vilami; | 
| bo Wk . 


vitamins, Eating a norma 
individuals. However. taking vitamin suppleme s : ns AT 
r ei » i meds S 2 / vitami Dd: "> © 
and K may lead to toxicity. The body only needs smal! ame unts of any vitamin, Di |. igiramin Ba Organ’ meats, enriched PUN 
| | cRipoflaPin) cereals, legumes iod jobs polio tenet aks carbohydrates. 
z - » onds, cheese and | f ek ah 
eggs; also meat, fis > | fats and. proteins, produces 
. fish and dark green | hormones; promotes eye and 


Water-Soluble Vitamins 


B-complex Vitamins 
Eight of the water- 
boflavin (vitamin B2 
2, biotin and pantothenic acid, 
elt in many parts of the body. They function as coeffzymes that hein n 
? 


B vitamins are also important for normal appetite M 
«8 | basin B« 
| 


vegetables 
_{ skin health, 





known as the vitamin B-complex 
: A X groupe ES 
amin B3). vitamin 136 (pyridoxige PN È Vitamin B 
The B vitamins are widely distributed x p | Niacin) 
| 


soluble vitamins are 
(vitamin Bi). ri ), niacin (v it 
acid). vitamin B1 
and their influence is Í 
body obtain energy from food. The 
vision, and healthy skin, nervous system, à 


$ health skin. 





nd red blood cell formation. 
(Pantothenic Acid) 
| system. 





r soluble vitamins 


















Meat, organ mi 

= E n me " " - = — * 

cereals, and muc dass grains and | Metabolizes carbohydrates 

EE us also egys, milk, | and fats; helps functioning of 
y vegetables and fish | digestive system: maintains | 


Organ mei c ra 
eat ats, yeast, raw vegetables, | Produces hormones and | 
eggs and dairy products intains * 3 | 

y maintains body's Immune 


Difference between fat solu ble and wate RO RAN m 

| Fat Soluble Vitamins | Water Soluble Vitamins sienta Bs = d i | B 
tare normally | Water soluble vitamins are vitamins iro; | | (?yridoxines and nuts; also meat, CUM a | pera S3 jore nu 

vegetables. eggs and dairy products | promotes eee al | 







Fat soluble vitamins are those thal 
stored in the body- 








bodies do.not store 
— m We ef, Nos IS AUTRE AURA MÀ 
These vitamins dissolve in water when they ay | 











ested, they dissolve in 










stores the rest for future use. excess amounts are excreted in the urine. 
Since people with cystic fibrosis ofen |. Sinte they can't be stored, everybody needs: 
have pancreatic insufficiency and do not. digest, continuous supply of water soluble vitamins ir 
ss is not stored | order to stay healthy. 
hut excreted in the stool. Due 40 thiseepeople 


or store fats properly, the exce 
with cystic fibrosis need 4 continudus supply of 


| cells. 





a ee 
Almost exclusively fruits 
vegetables (especially citrus fruits, 
tomatoes, peppers. strawberries, and 
cantaloupe) although breast milk and | 
organ meats contain smallamounts. — | 

1 


‘Vitamin C (CSS 
2012) 
(Ascorbic Acid) 







| resists infection, 





1 
vessels. 


VERUS 
digestive and nervous 
systems, and healthy skin | 


These vitamins sre ing 
fat In a person with à healthy digestive system, ingested, then go tn to the blood stream. Th | 
a è . i — 
the body uses what it needs at that time and | body ‘keeps what it needs al that time, and | Vitamin Bia Primarily organ meats; also fish, lean | Builds genetic material efi 
| Cyanocobalamin) | meats, poultry, cheese, and eggs. cells and produces blood | 


LM 
and [Anm antioxidant, fights and | 


heals 


wounds: promotes growth and | 
maintenance ef bones, teeth. 
gums, ligaments and plood | 


















fat soluble vitamins just as they de with water 


soluble vitamins. 
Examples are Vitamins-A, D, E and K 


Builds strong bones 













sun exposure is the 
of vitamin D. Food | and maintat 
Vitamin D-fortified | system 
liver oils and fatty fish 


L 

| For most people, 
primary source 
sources include 
milk, eggs, fish- 
such as herrin 





Vitamin D 


Examples are Vitamin C and all of the B | 
iCholecalciferol) 


vitamins : 















and teeth 


ns the nervous 


9. mackerel and salmon. 
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Protects the Tangs 
5 








(SP 
d 
ig, nts, Wheat BCT | 
Vitamin E red products. CBE yolks and system, skeletal m, as human body | balance in cells, Helps 
(Tocopherol) while | vegetables. the eye's retina fro Uscle pè yas "OE passage of nutrients img fegulate the pressure, arm and — leg | 
green leafy ve by free radicals. |" dam M O[ nto than | walls. Important t9, poc O the cell | muscles spasms, back and | 
May "m | uicit ather | function normal kidney | leg cramps 







risk of hean dise, Vn 





































protecting wy | an j]. Ninety- 
atherosclerosis, UM Py a5 of your 
mme eet S Metabolizes - uit calcium 
| i— neats, yeast and eggs e$ rena: y ca 
| Vitamin H Res gee whole-wheat products, earbohydr, RE dn " pi yout bones 
(Biotin) (Cooter ets, fish and tomatoes fatty acids, ks dow, ii mium FAPQUNAt in ihe metabolism orliow blood sumar levels 
oso E leafy vegetables, eggs, | Promotes ng ch earbohydrates and fats. W ism of | Low blood sugar levels. 
Vitamin K Dark green e clotting rmal blogg insulin to help the: body. orks with | Impaired glucose tolerance. 
cheese, pork and It’ k Svnthes; blood sugar. Hel y use glucose or | Impaired growth 
dark-green | Synthesis of Sugar. Helps control the appetite 














Vegetables (especially Protein 









Vitamin M whole-wheat | genetic materi 
‘ e erials: er : T: 7 
> : es) organ meats S; copP >| . Anemia, L.oss of color in the 
Folic Acid) ones). 00 Helps productio ea = Bee 
( products. legumes and mushrooms. prevent Some Cancer eh ME ak bi Seed energy in the cells, | skin and hair, Damage to the 
ood vessels, nerves and the | brain and spinal cord, 





disease and Stroke: tan 
taken during pre y 

protects against so Ban | 
defects me bin 









General weakness, Skin 
sores, Fatigue, Bone fragility 



























: : —— ] Fluoride Helps. harden tooth enamel, and protects | Increases dental caries 
Toxicity of Vitamins . | d categories: water soluble vitami iar against tooth decay. May help prevent | (cavitie Weak tooll 
Vitamins are grouped into wo bros ds ybic acid) and fat sol ble fhiamh Mian | osteoporosis, or brittle bone disease ` x i i p 
riboflavin, pantothenatc, vilamin B12, folic EER A it is a general rul h ; eS (vin, [odine (CSS | Aids in the development and functionin Cair. larged — thyroid 
I; (tocopherols), vitamin D, vitamin A, vitamin K). It ts y 2 M Val there js Very fing |. | 9012) of the thyroid gland. Needed for B MURUS i E TUNE 
ater soluble vitamins; because MeygeNgoluble in y growth and development, regulates the Sania Wen. Dey skin pm 


levels of w 3 
is very efficient. So when the body recognizesthat the intake « 
u 


ds. the elimination process becomes more efficien, 
an 


danger of consuming toxic 
their climination from the body 
water soluble vitamins exceeds daily needs. 
the excess is voided from the body in the urine. XS 

With fat soluble vitamins there is more danger. Fat soluble vitamins are not as guid) 
climinated from the body. but rather are stored in fat tissues and in Various organs throughout, 
body. The regulation of the body levels of these vitamins is therefore not as precise as forie 
long term consumption at levels above those required can Mean te 


water soluble vitamins and vd pesa N, i 
buildup of toxic levels of fat soluble vitamins in the body. Toxic symptoms have been recony 
but for some fat soluble vitamins such as vitamin E afid'vitamin K it has been difficult to esupjis 


body's production of energ 
iron (CSS 2012) | Increases resistance to stress and disease. 
They play a It is part of several enzymes and proteins. 
major role in Needed for the red blood cell formation | function, paleness of skin. 
health, since | and oxygen delivery to tissues and the | constipation, brittle 
even minute | brain. Prevents fatigue and promotes good | fingernails. 
portions of them skin tone 
can powerfully 
affect health 


hair and weight gain 
Anemia. fatigue from 
anemia, decrease in immune 





Nausea. muscle weakness, 










































the effects of chronic (long term) consumption levels. Magnesium Aids tn bone goth and he fanetion oF 
Dictary mineral ; - r nerves, bones and muscles. Required for | irritability, abnormalities in 
Dietary minerals are the chemical.clements required by living organisms Appropria regulation of normal heart rhythm. Aids in | heart rhythm, growth failure, 
intake levels of each dietary mineral must be sustained to maintain physical health. Minn regulation of blood pressure and water | leg cramps, kidney stones 
nutrients are classified as major elements (calcium, chlorine, magnesium, phosphorus, potassi, balance in cells 
sodium, and sulfur) and trace elements (chromium, copper, fluoride, iodine, iron, selenium. w Phosphorus Required for formation of healthy bones Bone loss characteriz loss characterized by 
zinc). and teeth, second to only calcium. | weakness, loss of appetite, 
—Mincrais ¿Major Functions ——— 87 : Deficiency Symptom Necessary for energy metabolism and pain. Continuous thirst. 
! Calcium Büilds-and' maintains strong bones and | Rickets (softening of bona: ie ac and gencral 
(CSS 2012) teeth, LJelps to regulate heart rhythm and | in infants and children. Poo - ____| WEANnESS vem T 
. - Tool Potassium An electrolyte that helps maintain acid- | Weakness, anorexia and 
growth in children. E a 


muscle contractions. Lowers blood 
base balance, Helps muscles contract and | nausea. 


in regulation of water 


Calcium is a 


major mineral. | deca 


. possibly high blo. 


ressure. Aids 





a 
cma PL. E 
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‘ Helps with 






sc impulses. Helps 
i of hear and kidneys. 
normal blood pressure. 


kin. 


Tiransmits n 


Helps maintain 
Promotes healthy s 





proper function 
. , 1 $ en 
| Sodium z licips regulate blood pre eure ps eid | Weskress, "tne 
| balance in cells. Helps maintain acid-base | cadache ang mu diy, 
| balance. Aids in muscle contraction. and ‘cle, hs 
| nerve impulse transmission ee EO err S * 
'winc — [Necessary for cell division. growth and | Loss of appetite T 
| proper functioning of the immune system. loss of sense or (cla : 
Plays a role in taste and smell acuity. | changes. Susie tasty a 
Important in carbohydrate metabolism and | infections. Sig PUbiliy, : 
s a role in male wed 4 * 


DNA replication. Play 
‘hormone production. Vital for thc 
| development of the reproductive organs. 
as an antioxidant nutrient. Aids in 
the digestion and metabolism of 
phosphorus. Necessary for wound healing. 
| —— [Helps maintain healthy skin and hair 
Disease Caused by Deficiency (CSS 1987) N 
Diseases that are caused by the lack of some particular nutrient in a persone s, 
called deficiency diseases. Sdit y 
1. Night-blindness: 
A child having this disease is unable to sec properly in the dark? Ilis eyes 
and listless and the skin becomes dry. If not treated in time, the child may becóme bling 
Cause: . 
This disease is caused due to the deficiency of vitamin A in the dict. 
Treatment: A child suffering from night-blindness should take'a dict rich in vits: 
Carrots, fish, fruits, milk, butter, cte., are all good sources of vitamin A. WA 
2. Beri-beri: 
This is basically a disorder of the nerves. It affects the health of eyes % and skin, pros 
of the body. formation of muscles and blood. Thére\may also to be stomach and ites 


disturbances. 


Cause: 
This disease is caused due to the deficiency of vitamin-B. 


Treatment: 
The affected child must eat the food? rich in vitamin B like milk, fish, meat, cereals cg 


cte. — and also seck medical advicé from'a doctor. 

3. Scurvy: 

Pcople suffering front scurvy have swollen and bleeding gums. They lose weight 
become weak. Pheirtectiy stan shaking and become loose. 

Cause: 

This discase i$.caused due to the deficiency of vitamin-C. 

Treatment: 

Oranges; citrus fruits, cabbage, amla, ete., should be included ín the dict of the patient. 


healing, fatigue. Wh; fore 
on finger nails — "ip, 


Serves 


| 
| 
| 
| 





gy 









ihis disease. the bones of the je 
he child become weakandsog, ^ 7 in, deformed and curved (bow-legged) 


«kets 
i R in f 
es of ! 
pr cawe 
This disease is caused dueto the de 
Treatment: . 
The alTected child müst'cat'the foods 
d take the adyiee of a doctor 


ficieney of vitamin D. 


rich in vitam; ‘ : 
etc. an n vitamin D like milk. fish, meat, butter. cgg. 


5 anaemia dis@ase, the level of the h 
ADM a this ase, € haemoglobin becomes 
low 

ne skin becomes pale. The lips and nails be : 

E [je | ails become dull and c 
This disease is caused due to the deficiency of iron 
TONES should’ | 
The person should have plenty of green, leafy vege i i 
\ 1 lables 2p as 

apples. beans, dry fruits, ete., should be inélüdod in ple itin edid 
A doctor must also be consulted immediately. l 


gets tired very casily and feels 
olourless. 


j Goitre: ER h k ' 
In this disease, there is swelling around the neck region of a person 


Cause: 

This disease is caused due to the deficiency of iodine. 

Treatment: 

The affected person needs to add iodised salt to his or her food 
1 Malnutrition f M i 

A child in this condition becomes weak and thin. He shows poor growth compared to 
other children. He gets tired easily. There may be swelling on the feet and hands. The hair 
pecomes very thin and skin of the child gets dark and starts peeling. Such a child is said to be 
suffering from malnutrition. 

Cause: 

Deficiency of proteins and carbohydrates causes this disease. 

Treatment: 

Patients of this deficiency should eat food rich in proteins and carbohydrates, Milk, 


cereals, starch and sugars, meat and eggs should be a part of their dict. 
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I| Water Il 


af a nutrient is judged by how long we can do without i 
L 


on ean survive only eight te fen days without wate Ater 
fem a mek: of tood. Water circulates irens Where, Pi, 

and nutrients to cells and removing s Our 
and sweat, Warer also maintains the natural balance between dissolved salts bris Up), Pe 
outside of cells, Qur joints and sof tissues depend on the cushioning that water UM is, W 
While water has no calorie value nnd therefore is fit am energy source, Wühon 1 
could not digest or absorb the foods we ent or eliminate the body's digestive was A 
The human body is 65 percent water, and it takes an average of ah 
s lose each day. How much water a person needs d s SO ten 
the volume of urine and sweal lost daily, and water needs are increased ila ain Sin 
diarrhea or vomiting or undergoes heavy physical exercise. : Person su 

Water is replenished by drinking liquids, preferably those without caffe; 
both of which increase the output of urine and thus dehydrate the body. Many foo OF alt, 
gowd source of water-fruits and vegetables. (or instance, are 80 to 95 percent Ne are W 

CF; Meg 


made up of 50 percent water, and grains, such as onts and rice, ca i nk IA 
j F : n have as much ac NE | 
Tn | 


Ifthe importance 
| 


tha most importunt, A pers 
weeks or even months to dic 
Ivmphatie system, transporting OX) peu 

ides p * 
no 


Sue 
Rely, 
Ners¢ 


LS 


replenish the water our badie 


^ 
] 


"s 


water, 
Functions of Water 
Water ix involved in many of our body 
Cell life 
Water is a carrie 
glucose, 
Chemical and metabolic reactions 
Water removes waste products inc 
them through urines and faeces. 
Transport of nutrients 
Water participates int 


Body temperature regulation 
Water has a large heat capacity which helps limit ¢hanges in body temperature in 
à Wann 


or a cold environment. Water allows the body to releas@ heat when ambient temperature is hi 
than body temperature (1). The body begins to sweat, and the evaporation of water fro i 
surface very efficiently coals the body. m We ia 


Elimination of water 
Water is an effective lubricant around joints. It also acts as a shock absorber for eyes 


brain, spinal cord and even for the foetusthroughamniotic fluid. 
Water is at the center of life. This is why.ndbody can live more than 3 to 5 days without any wui 


intake. 


y vital functions 


r, distributing essential nutrients to cells, such as minerals, yj 
a Vitamin 
S ahi 


luding toxins that the organs" ells rejè, and 
, Tenor 


he biochemical break-down of what We.eat: 





gi 


a St 
i" 
What i 
"ee AUS Dehydration? 
K tion is a conditi 
pehydra AR. is on that occ 
Dehydration isn't aS serious a oro When someone los : 
ree d sgnore your thirst, dehydration Em fonteens as it can be tenia R 
: can low y à or babies or young children 
ou down, ias i 


e N^ MM EX, 
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1j RNC 









p bodies are about two thirds 

"T water in his or her body‘has “aa w 
poi geerenses don't causeyprablemspand in bel 
s T enough to keep up With the loss ot n MOR 
gi" : : of Dehydration uid c 
; ydration 

ill become 


y 
we? on I 
len same i 
omeone gets dehydrated, it means the 


Ow the level ne 

: pies ice needed for normal body function. 

én add go completely unnoticed. But not 
sometimes make a person feel quite sick. 


= 


oct 
ch) 
un Urine W 
water. > 
Canstiparion and/or bloating may be notic 
skin, MucbUS membranes, and lips iced. 


x . 
Moderate Dehydration 


fatigue. 
Dizziness / vertigo / lightheaded, 
problems concentrating. 

Major reduction in urine production, 
Headache. 

Cold hands and fee 


severe Dehyd ration 
ri ies Weak irregular heart beat (often racing) and low blood pressure 


Rapid breathing 
Failure of body’s heat regulation systems (sweating, for example) 


Confusion 
Vomiting and/or diarrhea 


Seizures 
o Coma an 


yi 


concentrated 
ar 
nd turn an amber colour due to kidneys conserving 


o0oooo90 


d death 
Dietary Fiber 

What is Fiber? 
Fiber is in 
prain products. Our b 
therefore passes throu 
Fiber can be 
differently and delivers 


4. Soluble fiber: 
pears, oranges, peaches, grapes, and prun 
but has also been scientifically proven to 
reduce the risk of heart disease. 
2. Insoluble fiber: Found in fruits, yegctabl 
brown rice, and whole-grain products such as brea 
particularly important for cleansing the digestive tra 
helping move waste through the body and decreast 


as fruits, vegetables, and 


digestible carbohydrate found in plant foods, such 
cannot break it down) and 


ody cannot digest fiber (because our enzymes 
gh our body largely intact 

divided into two categories: insol 
unique health benefits. 


Found in oats, peas, beans, barley, rye. and c 
es. Soluble fiber is not on 


reduce blood-cholesterol lev 


uble and soluble. Each form functions 


ertain fruits such as apples, 
ly useful for digestion 
els, which may help 


seeds, popcorn, 
Insoluble fiber is 
d on to water, 
Lially harmi 


es, dried beans, wheat bran, 
ds, cereals and pasta. 
ct. Insoluble fibers hal 
ng the time that poten 


n- PES ee 
= Ne nit? aoc: OV Cy e Aa 
I ~ f D 3 p i tt a L3 5 AA 
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substances stay in the colon. Nutri f 7 
Salih SO et beans. kidney. beans. black beans. peas. lentils. Vae: when we consume a food or 4. a Oavailability 


Legumes such as pinto 
25 ; . 1¢ bloodstream i Nutrien : 
J into i and trausported t ts contained are released from the matrix. 


9 their re 


ts and vegetables including apples. oranges [UN hr : 
4 


rice, oat, barley, com, wheat. Frui : 
. ye à . -orn. Secds and QW ls, see specti i 
peaches, grapes. potatoes, and squash. Com eee ix Whole-prai i, 4 ents CAP nutrient bigaVailabilj Ment. In other Miri cete larget tissues. However, not all 
cereals and pasta. Psyllium seed N br A sanding Njpibility helps Optimi s Uy differ in Sassin tbicovatialiity. 
: N Um mendations: ve dicts and sct appropriate nutrient 


Sources of Insoluble Fiber 
; “4 cts ts b ad. crackers v «x »a--ch""»hoseos 
n hole grain products such as bre Vers, some bre Liver À 
Wheat bran and whole g p S kidney beans. Skins of m Ak faci eleose bile into 
rice, an f 


i ‘ins .wheat flour, brown 1 ie m - Y 
bran muffins. Whole-wheat Mou s, prunes. Vegetables including Eee M sua the smollintestine — * 
üns, br K to predkdown Y 






straw berries, boysenberries. pears. apples. | Lt à j à 
peppers. spinach, carrots. tomatoes and artichokes. These may also contain some SOlub) Kea the faityacids > 
Almonds, chunky peanut butter. © fib, into smaller and : 
smaller globules 
~~e Stomach pass 
monounsaturated 
fat in olive oil to 
the small intestine 
Pancreas 9" 
releose lipase 
enzymes into 
the small 
intestine 'e Small Intestine 


easily absorb 
smaller fat globules 
with nutrients 
Defining nutrient bioavailability 
Several definitions exist for nutrient bioavailability, but broadly it refers to the proportion 
af a nutrient that is absorbed from the dict and used for normal body functions. The following 
;nnponents. describe the dillerent steps of the metabolic pathway where changes in nutrient 
bioavailability may occur: 
e release of the nutrient from the physicochemical dietary matrix 
® effects of digestive enzymes in the intestine 
e binding and uptake by the intestinal mucosa 
e transfer across the gut wall (passing throug 
blood or lymphatic circulation 
systemic distribution 
a systemic deposition (stores) 


h the cells, in-between them or both) to the 
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z metabolic and functian a x. or @i 
alu Shae tht 
* excretion (via urine or faeces) ot ability gts ci poultry x je d O5 
As ‘iis evident f his liat. the bioavailability of a nutrient is governed oa os, are also known to enhance the abn: While contain’ Per meal) ik 
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. The bioavailability of macronutrients — carbohydrates, proteins, fats — js Usual 
high at more than 90% of the amount ingested, On the other hand. micronutrients, je a ly Very 
and minerals, and bioactive phytochemicals (c.g. flavonoids, carotenoids) can vary Widel Mins 
extent they are absorbed and utilized. Therefore, the following sections will use micro Y IN the 
and phytochemicals as examples to illustrate the different stages at which nutrient bioay 
can be influenced. 

Effects of food matrix and chemical form of nutrients 
; The first step in making a nutrient bioavailable is to liberate it from the food matrix 
turn it into a chemical form that can bind to and enter the gut cells or pass between à and 
Collectively this is referred to as bio accessibility. Nutrients are rendered bio accessible m 
processes of chewing (mastication) and initial enzymatic digestion of the food in the v ^ 
mixing with acid and further enzymes in the gastric juice upon swallowing, and finally rele 
into the small intestine, the major site of nutrient absorption. E 
Minerals and other nutrients exist in different chemical forms in the food. and this 
influence their bioavailability. A classic example is iron. In general we talk about two types of 
dietary iron; haem and non-haem iron. The former is only found in meat, fish and poultry 
whereas the latter occurs in foods of plant and animal origin. Haem iten mainly stems from the 
haemoglobin and myoglobin molecules responsible for oxygen transport and storage in the blood 
and muscles, respectively. Once released from the food matrix, theshaem molecule acts likea 
protective ring around the central iron atom. Thus, it shields the iron from interaction with other 
food components, keeps it soluble in the intestine, and is-absorbed intact through a specific | 
transport system on the surface of the gut cells. In contrast, non-haem iron is poorly soluble under | 
intestinal conditions and easily affected by other components Of the diet. Therefore only a small 
fraction is taken up by the cells. i 
Sometimes vitamins and minerals are added to foods to increase their nutritional value - a 
process called fortification. In the case of thé B. vitamin folic acid, which is often added to 
breakfast cereals, flour and certain spreads, this.added folic acid usually is more bioavailable than 
that naturally present in the food, commonly referred to as dietary folate. Studies reported 20- 
70% lower bioavailability of dietary folate-(from fruits, vegetables or liver) vs synthetic foli 
acid. This does not mean though:that one should only consume foods fortified with folic acid, but 
rather that natural dietary sources Sucheas green leafy vegetables can be complemented with foods 
fortified with this vitamin to ensure. that individual requirements are met. 
Enhancers of nutrient bioavailability 
Nutrients can interaet-with one another or with other dietary components at the site of 
absorption, resulting\ineither a change in bioavailability or — if enhancers and inhibitors cance! 
each other out — @nilNeffect. Enhancers can act in different ways such as keeping à nutrient 
soluble or protecting it from interaction with inhibitors. For example, since carotenoids are fit 
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Apoenzyme Cofactor Holoenzyme 
(protein (nonprotein (whole 
‘portion), portion), enzyme), 
Inactive activator active 


_ Enzymes are classified into several broad categories, such as hydrolytic, axidizing, and 
“ducing, depending on the type of reaction they control. Hydrolytic enzymes accelerate reactions 


dation reactions; reducing 


Tukeules, Oxidizing enzymes, known as oxidases, accelerate Oxi 
ed, Many other enzymes 


Mi x s . 1 AS 1 ! 
Ames speed up reduction reactions, in which oxygen is remov 
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Structure of Enzyme 
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Cofactors 
A cofactor is a non-protein sulistanc n 
ith specific examples discussed later, 
tal ion called a metal ion Activator 1 
e Ne 


ed from u vitumm Wi 

"cofactor is an inorganic me 
coordinate covalent bonds. The major reason tie 
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ther ory during the course of a reaction p qi, 
nt bonds. The activating role of a eofuélor i y 

> ie baro: WP 9 
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Final Enzymc 
The type of association betw 


the bonds are rather loose and both come Tope 

cases, they are firmly bound together by covale 

either: activate the protein by changing its geometric shape, 
geometric shape called the active site where the 


overall reaction. 
contains a specific 
is called the substrate, 


The overall enzyme 
reaction takes place. The molecule acted upon 


Enzyme Characteristics: 
A living system controls ity a tivity through enzymes $ 
An enzyme is a protein molecule that is u biological catalyst with three characteristics. 

c is to increasethe rate of a reaction, Most cellular 


o First, the basic function of an enzym 
ion times faster than thes would in the absence of an enzyme 
ant (called a syhstrate) to 


reactions occur about a mill 

o Second, most enzymes acl specifically with, ofly ore react 
produce products 

The third and most remarkable characictistiets that enzymes are repulated from a stale 
of low activity to high activity and ice versa. Gradually, you will uppreciate (hat the 
individuality of a living cell is due in-large part to the unique set of some 3,000 enzymes 
that it is genetically programmed to produce. If even one enzyme is wissiug or defective, 
the results can be disastrous. 


Industrial uses of enzymes 

Some enzymes have ado 
hides have for centuries been so 
faeces. In brewing, enzymes present in barley grains at gc 
stored in the grain to sugafs-and the proteins to amino acids, These 
then used by ycast for growth and alcohol production. In cheese manufacture, 
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hg tfadition of industrial use. For example, in leather tanning. 
:s naturally present in 


fiched and hair removed using protease 
rmination are used to convert the starch 


sugars and amino acids am 
the proteins 1M 
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function 
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heen intro 





Kcy facts 
e boo 
taste, texture, or Appearance. 


| additives are substances added to food to maintain or improve its safety. freshness, 
Food additives need to be checked Jor potential harmful cl 


fects on human health belore 


Ld 
they can be used. 
What are food additives? 

Substances that are added to food to maintain or improve the safety, freshness, taste, 
wxlure, or appearance of food are known as food additives, Some food additives have been in use 
such as salt (in meats such as bacon or dried fish), sugur (in 
loped over time to meel the needs of food , 
nt from making them on à smalf scale 
and in good condition 
Io. warehouses 


for centuries for preservation — 
marmalade), or sulfur dioxide (in wine). 
Many different food additives have been deve 
poduction, as making food on a large scale is very differe 
4 home. Additives are needed to ensure processed food remains safe | 
throughout its journey from factories or industrial kitchens, during transportation 


— Oou n E "€ 


www.urdukutabkhanapk.blogspot.com 






c & Ability 





HSM Super General Scient 





ed when their use has a technological 
n 


and shops, and finally to consumers. eae 
x nly justifi haológical finit 

Hi. inological function, such 

me Presen, they 


The use of food additives is © » 
mei Fd n orar vele itia ihe food. 
nutriti itv of the k or enhance . as : 

Md RUNE Served from plants. animals, x es Is. or they can be gy 
They are added intentionally to food to perform certam M EE M Which cone 
often take for granted. There are several thousand eae itives used, all of which are in 
to do a specific job in making food safer or more Appealing. : leg 
Types of Food Additives 2 

yp Below is a rough categorization of additive types. Some additives ‘belong to S 
one category. For example. sugar is both a preservative and a sweetener, ; © than 
1) Acids - added to make flavors "sharper s and also actas preservBtives: and agi, 

Common food acids include vinegar, citric acid. and ascorbic acid (vitamin C) : Idam, 
2) Anticaking agents - keep powders such as milk powder from caking or sticking A 
popular one is sodium bicarbonate (baking soda ). Very 
3) Bulking agents - additives that increase the bulk of a food without affectin,, ; 
nutritional value. As examples, you'll aften find modified food starch or modified Ms 
starch and on labels. è carm 
4) Food coloring - added to food to replace colors lost during preparation, or to mak 
look more attractive. May be natural or artificial. the latter are much cheaper : food 
ood colorings. such as Fellow 5 have been linked to be} Pise. 
lorings approved for use in the US have beg; bane 


Unfortunately, artificial f 
problems in children, Some food co 
in Europe and Japan. 
d oils to remain mixed together in an emulsion, 4. : 
enized milk. On labels look for sodium phosphate, 


5) Emulsifiers - allow water an 
mayonnaise. ice cream, and homog 
lecithin, and diglycerides, to name a few. 

ts - give foods a firmer texture, and help 16'stábilize emulsion 


6) Stabilizers / gelling agen 
Pectin and agar are examples used in making jellies and jams. _ 
‘stabilizers - increase a miXture's-Viscosity withoy 


7) Thickeners - similar to emulsifiers! 
modifying its other propertics. May be derived from starches or from proteins, Xantham 


gum is commonly used as a thickener. 
8) Flavors - natural and artificial - while natural sounds healthier, this mav not always be 
the case (see poison mushrooms). Flavors are added to foods to enhance their aroma and 


entice you to buy them and then eat them. 
9) Humectants - prevent foods from drying up. Glycerine is an example. 


10) Preservatives - prevent food from spailing due to to mold, bacteria and other 
microorganisms, Three natural preservatives are salt, sugar, and vinegar. But there are 


many more artificial preservatives in use.today, such as nitrates and nitrites found in 
meats, Home baked bread goes stale after\36 hours, and starts to develop mold within 4 
days, but a loaf from the supermarket Will keep for more than a weck due to propiunates 


which prevent mold. 
11) Sweeteners - Sugar and high fructose corn syrup (HFCS, yes some call it the mother of 
ali evil) are considered natural. Whereas splenda and sucralose are artificial and contain 
close to zero calories, making them a possible solution for weight watchers and diabetics. 
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i a gtioxid : 
, For éxample. certain enzymes in the body, such as super ide di vi 
other chemicals to transform free radicals into. hae e dismutase (SOD ^ 
supplement the action of enzymes that occur naturally in u x seo paret 
diei high in foods that are rich in antioxidants may AER s iei iei neo 
S : cancer an 


fore they do oxidative damage 


he * 
"V ! with 


wi 
how ihat a 
M (agas *ns C and E are well know ioxi 
i Vitamins : own antioxidants that may prevent cataracts and ers 

mouth, and pancreas. They may also protect. from heart PERT 


throal, 
tem, Cic j itamin E j 
ood sources of vitamin E include wheat germ oil and sunflower 
hful antioxidant 


c in various foods has been variously implicated to have a healt 
nt in coffee may 


free radicals inside the bady, Caffeine, active ingredie 


in 
ecially in patients 


we against some 
ase the effectiveness of gastrointestinal uptake of some pain killers, es 
ine and headache medications Ue 


qicre mm 
es of Antioxidants 

pra Vitamin E. C and the carotenoids such as beta-carotene, lutein and lycopene are examples 

of the primary antioxidants: in your diet. Other examples of antioxidants include selenium He 

Foods high in vitamin E include nuts, seeds, vegetables, fish oils and whole grains 

ou can get vitamin C from a wide variety of fruits and vegetables. Foods rich in 


vitamin A. 
Y ^. 
tenoids include egg yolk, spinach, carrots, Brussels sprouts, peaches, grains, tomatoes 


Sedi and sweet potatoes. 
free Radicals 

These free radicals are atoms or groups of atoms that contain an odd number of electrons. 

fhey can be formed when certain molecules interact with oxygen. Once formed, free radicals can 

wut a chain of damaging chemical reactions. The biggest danger to the human body is their 

potential to react with cellular components like DNA or the cell membrane, causing cells to 

ent in foods vou eat as well 


function poorly or die. 
Free radicals are not only generated by the body, they are pres 
reathe. Some even come through exposure to sunlight that can harm the eyes 
ry wall and begin 


as in the air you b 
ind the skin. Free radicals can trap a low-density lipoprotein (LDL) in an arte 
he course of what enters anc 


he formation of plaque; they can damage DNA; or they can change t 
caves a cell. Any of these actions can be the start of a disease process. 


llow the Body Defends Against Oxidative Stress . 

_ Oxidative stress occurs when the production of free radicals goes beyond the protectiv. 
defenses in the body. Oxidative stress and free radical damage to cells may initiate the early 
tages of cancer and heart disease. Free radicals are also suspect in the development of 
betes, kidney disease, and age-re 


Alzheimer's disease, arthritis, cataracts, dia lated blindness. 
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Foód Preservation 
(CSS 1987, 1995, 2001, 2008) 
uss importance of preservatives and antioxidants ín food 


(CSS-2016) 
O stop or greatly. slow 
decelerated by micro. 


: preservation is the process of tre 


à ; ating and handling (ox 
oilage (loss of quality, edibility or n Mad or 
3 


, pise 
p! ood } 
ulritive value) caused or 


yj" 


es e methods, however, use benign bacteria, ve 
reve food E-B, leese. wine), Maintaining or 

n pe. important in preserving its value as food. 

qvo? preservation usually involves preventing the growth of bacteria, fungi, and other inicr 
UP well as retarding the oxidation of fats which cause ranvidity, it aliis jacobs 

VP es inhibit natural ageing and discoloration that can occur during food preparation e 


a ONZ matig browning reaction in apples which causes browning when apples are cut Som 
sth ion methods require the food to be sealed nfier os 


asts or fungi to add specific qu 


vae i alities and 
creating nutritional value, 


lexture. and 


treatment to prevent recontaminati 
fervat! à s EOM ; RT - p recontamination 
ac microbes: others, such as drying, allow food to be stored without any special containment 
D :riods. . 
fac on perio : 
* thods of Food Preservation 
t 


Food Preservation 
One of the oldest mon ar food preservation is by drying, which reduces waler activily 
„ficiently te pr Mna s el jfi growth Drying also reduces weight, making food more 
nable. Drying Is a 5 ormai means of preservation for cereal grains such as wheat. maize, 

15, barley. rice, millet and rye. 
Food Preservation Frcezing 

Freezing 1S also one of the most commonly used processes commercially and 
jomestically for poenang s very, wide range of food including prepared food stuffs which 
would not have required freezing in their unprepared state, 
Vacuum Packing Food Preservation 

Vacuum-packing stores food in a vacuum environment, usually ín an air-tight bag or 
pottle. Vacuum-packing is commonly used for storing nuts to reduce loss of flavor from 
oxidation. Á 
food Preservation Sugar 

Sugar is used to preserve fruits, either in syrup with fruit such as apples, pears, peaches, 
apricots, plums or in crystallized form where the preserved material is cooked in sugar to the 
point of crystallisation and the resultant product is then stored dry 
Canning and Bottling Food Preservation 

Canning involves cooking food, sealing it in sterile cans or jars. and boiling the 
containers to kill or weaken any remaining bacteria as a form of sterilization, inventor Nicolas 
Appert Food preserved by canning or bottling is at immediate risk of spoilaye once the can or 
bottle has been opened. CE 

Lack of quality control in the canning process may allow ingress of water or micro ^ 
organisms 
Pulsed Electric Field Processing : m 

Pulsed electric field (PEF) processing is a method for processing cells by means ol hhef 
pulses of a strong electric field. PEF holds potential as a type of low temperature alternative 


prying 


^ 


i 





www.urdukutabkhanapk.blogspot.com 





ISM Super General Science & Ability 
t+ 
" 


pasteurization process for sterilizing food pui eR a de, 
technology still being researched. There ads i aPplicationg K 


Mace T. 
processing for the pasteurization of fruit juices. A 
iligh Pressure Food Preservation 3 
g iteh pressu food preservation refers to high pressure used for food 
gh p per square inch or more, food can bea 
aa 


"Pressed insi xerting 70.000 pounds : 
Pressed inside a vessel exe is e. flavour. texture and nutrients while disablin dac 
Rh 


so (hat it retains its fresh appearanc 
mt 


microorganisms and slowing spoilage.” SE 
m What is Malnutrition? 
rs to both undernutrition (sub, 


Malnutrition is a broad term which refe itritior 
overnutrition. Individuals are malnourished, or suffer from undernutrition if their die, d Fd 
provide them with adequate calories and protein for maintenance and growth, or th uu 0n, 
lize the food they cat due to illness. People are also malnourished, or suffer from ri fi 
if they consume too many calories. : : A urit, 

Malnutrition can also be defined as the insufficient, excessive or imba 
consumption of nutrients. Several different nutrition disorders may develop, depen ding o, 
nutrients are lacking or consumed in excess. Whig 

o Malnutrition is "Faulty nutrition resulting 


overeating." s : 
o Undernutrition is “A form of malnutrition resulting from a reduced supply 9f f 
from inability to digest, assimilate, and use the necessary nutrients.” Dod y 

In more wealthy industrialized nations malnutrition ts usually caused by: 


UETFilign 


om malabsorpti 
f sorption, poop diet, ty 


c Poor dict 
o Mental health 
o Mobility 
o Digestive disorders and stomach conditions 
Inutrition is commonly caused by: 


In poorer, developing nations ma 
o Food shortages 
o Food prices and food distribution 
o Lack of breastfeeding 

Signs and Symptoms of Malnutrition 

Loss of fat (adipose tissue) 

Breathing difficulties. a higher risk of respiratory failure 

Depression 

Higher risk of complications after Surgery 

Higher risk of hypothermia - abnormally low body temperature 

The total number of some Iypes. of white blood cells falls; consequently, the immu% 

system is weakened, increasing the risk of infections. 

Higher susceptibilityto feeling cold 

Longer healing times. for wounds 

Longer recovertimes from infections 

Longer recovery from 'ilInesses 

Problems with fertility 

Reduced muscle mass 

Reduced tissue mass 
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In more hi . 
cuin may become thin, dry. elastic, pale, and cold 


pventually- as fat in the/face is lost. the cheeks look hollow 
ait pecomes dry and sparse, falling out casily 
metimes, Severe malnutrition may lead to unresponsivenes 
if calorie deficiency continues for long enough, there may $ nA er and 

J nd respiratory 


and the eyes sunken 


YOO Q 5 t €t * 


failure N e » 
Total starvation is said to be fatal within 8 to 12 weeks (no calorie cons i 
Metabolism Dd 
word metabolism refer to all chemical reactions that occur in livi ; 
Nadi gestion and the transport of substances into and keneen different cette. iois 
5. thich case 


i ; ae i 
sud - s within the cells i Ned inter i 

> action s called interm Í i i 

K fr ediary metabolism or intermediate metabolism. 
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Catabolism 
[| X —- —R—E — —— 


Metabolism 


' Anabélism 


Y 





is of two types: 
i Catabolism: Breakdown of biomolecules in the body to release energy. 
For example: Res piration - Breakdown of glucose 
; anabolism: Synthesis of biomolecules by the consumption of energy. 
For example: Photosynthesis - Synthesis of food by the plants 
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: mai j 
-. essential to make sure the food re ns Wholesome 4. 
Packaging of food !s ess tains food, makes it casier to h Uring 
journey from processor to consumer. | “ich as temperature extremes, duri angi, ^ ^ 
ts i ‘i ental conditions, Sue À ' inp i dy 
protects it from environm d hat could contaminate the food. and 
locks out microorganisms 
physical and chemical changes 
and the processing method used secum 
oxvgen makes fats go rancid, oils are packag 
the other hand, oxygen-permean’™ 
ensure that meats will maintain a V! 


been used in canning because these materia 


i d in this processing method. "n 
pean e e S sun is often used for packaging heat-sterilized f 


impermeable to oxygen and water and does not change the java = food. Another ady è 
glass is that it is transparent, enabling the consumer to see the pri i inside, However. 

not impact-resistant and is relatively heavy. Plastic, by contrast. is lig tweight and unbreah 
and it has become an extremely common material for use in food packaging. Most plastics 
in food packaging are heat resistant so that they can go through high-temperature sterilis. 
processes. Plastic is made into a wide variety of shapes, including bottles, jars, trays, and Sus. 
well as thin films that are used as bags and wraps. a 


Paper alone is not frequently used in packaging, except for certain dry foods, , 
flour and sugar. However, when paper is coated with plastic or other materials to make, 
and impermeable to water, it can be more widely used. Paperboard is often used for carton i 
plastic-coated paperboard for packaging frozen foods. Cartons and containers.for Shipping : 


usually made of corrugated cardboard. 
Deterioration and Spoilage of Foods 


2596 of the 


ii | world's food supply 
| ^x is lost to spoilage. 


) 


All foods (agricultural & aquatic products) undergo varying degrees of deterioration aft 
harvest and during storage, leading to losscs in nutritional value, safety, esthetic appeal (colo 
texture, flavour). Fruit, vegetables and root Grdps are very perishable and, if care is nol taken i 
their harvesting, handling and transport, they will soon decay and become unfit for hunz 
zonsumption. Estimates of productión/lasses in developing countries are hard to judge, bul sone 
authorities put losses of sweet potatoes, plantain, tomatoes, bananas and citrus [ruit as high & 
they can be avoided economicallyy would be of great significance to growers and consume 
alike. 50 percent of what is grown. Reduction in these losses, particularly if they can be avoided 
economically, would be,of great significance to growers and consumers alike. 

All fruits, vegetables and root crops are living plant parts containing 65 to 95 peren 







m- 





y , st-harvest fi 

e rate at which stored food reserves ate used up ne i xr Heo T 

occur net only lead © reduced quality but can also make the protien, = 
. 10 contamination with microorganisms, Although the microorganisms Gua 
b oterioration may be of public health significance, their effects on human health e 
uct © -g since the physiological deterioration of the product often makes the product unfit r 
og ite . However, the potential forthe growth of harmful microorganisms along with me 
uality make it important to not only understand the factors involved in pot 
Iso the steps-needed to maintain the best possible quality for the life of the 


continue their life processes after harvest, The 


produce 


al! 
cr 
yt CS that 
EU. 


uo tq 
ff p produc 
y P. a 
Wi cation but 
m . ; CREER: 
sd o od by nature i$, Subject to deterioration either by chemical or microbial means, The 


ill be influencéd)by factors such as: 


jel e of the product (nutritional composition) 


ai 


product, i i ; 
ime is an important factor in the spoilage of produce. 


Causes of Deterioration and Spoilage 
Foods are frequently classified on the basis of their stability as nonperishable, 


semi-perisha ble and perishable. 

i. Hermetically sealed and heat processed (e.g. canned) foods are generally regarded as 
non-perishable, However, they may become perishable under certain circumstances when 
an opportunity for recontamination is afforded following processing. Such an opportunity 
may arise if the can seams are faulty, or if there is excessive corrosion resulting in 
internal gas formation and eventual bursting of the can. Spoilage may also take place 
when the canned food is stored at unusually high temperatures; thermophiles spore 
forming bacteria may multiply, causing undesirable changes such as flat sour spoilage. 

2. Low moisture content foods such as dried fruit and vegetables are classified as semi- 
perishable. Frozen foods, though basically perishable, may be classified as semi- 
perishable provided that they are properly stored at freezer temperatures. 

3. The majority of foods (e.g. meat and fish, milk, eggs and most fresh fruits and 
vegetables) are classified as perishable unless they have been processed in some way. 
Often, the only form of processing which such foods receive is to be packaged and kept 


under controlled temperature conditions, 
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ins. These are a group of 
cyanins z P ef more than 150 reddi 
Ani? idespread in the plant kingdom, Th teddish watersoluble pig : 
! : z i à à yments that are 
ve being greater at higher pH a rate, of anthocyanin destruction is oll 


Chemical Factors ; . 

hemical reactions (via endogenous enz, 
| spen Of interes 
dere ability of some anthocyanins to form ce interest from a 


Jeterioration may result from € 1 
Deterit : he macronutrients present in foo es) o 
t od and fo tth 


of 
mber op padie 










interactions involving one or more "4 plant tissues and cataly; 
Enzymes are proteins that occur naturally in plant Ss" = ee n nu 
















. : : 5 stions are fici - 
biochemical reactions. Some enzyme-cataly Mom see det aablls Ule: oth rs Pty Sn ale, FC 
ality "ri ; X 5 ctions involv ‘ 'ymes i j: ; j o 
quality ND Examples oi e me spoilage of fruit and vegetables: Include; — "tuj s ev eirable. Since metal packaging materials Sb purple complex) and are therefore 
I. the post-harvest senes : and Sf Uh E unde: are usually coated, With speci as cans could be sources of the 
iL ^ oxidation of phenolic substances in plant ese: phenolase (leading to brow etals. they y ith special organic linings to avoid these uds 
= sion i issues by amylases, Tinos, tions. > 
iii. sugar - starch conversion In id aie nicl eh de B); ad ids. The carotenoids 
; B F ati ; : ls. are à group of mai a 
RAP e Jation of pectic substances (i.e. breakdown rotenotds : group of mainly li : enna 
i ok pisi ipe ai nenii of plant tissues during ripenin 9f structy Mate te of the yellow and red colours of plant ind P aE ee oat ae 
En gi eic ecm ) 3 = and firming or ef rotenoid degradation, in foods is oxidation. The mechani Am puo e main cause of 
tissues during rocessingJ. ; ca ; Ee sm ol oxidation 1n process 
T z de foods !5 compléx and depends on many factors. The pigments may M RA 




















v. development of off-flavors through the breakdown of lipid components: and lin 
Of cg, 


> ; ith Btmospheric oxyg i s 
and undesirable browning. reaction with p ygen at rates dependent on light, heat and the presence of 


d'antioxidants. 


breakdown of ascorbic acid, and ro- an 


vi. catalyze fermentation of sugars. "I" : many ges 
deterioration reactions. Bruising. ripening, cutting, temperature, and presens Mr your chan t > 
oss Á ; : ables, en ^ ; : 
factors (e.g. Fe and Mg) increase the rate of derivative enzyme activity, Presence of to. FP ag. feit and Me oh m Ea generated. compounds derived from long-chain 
g Fas play an extremely important role in the formation of characteristic flavours. In 


ae : A 
Wa these types of reactions can lead to significant off-flavours. Enzyme-induced oxidative 


hange in food powders is the absorption of moi 


One major undesirable physical c us 
consequence of an inadequate barrier provided by the package; this results in caking, ji i weak istic aromas associated with some ripening fruits and disrupted tissues. The permeability 
either as a result of a poor selectins of packsgine materia! ine mee place, or failing of aont ing materials is of importance in retaining desirable volatile components within 
package integrity during storage. In genecá: (noun absorption is associated with iw j att in permitting undesirable components to permeate through the package from the 


cohesiveness. 
Effect of Deterioration on Food Quality 
Chemical, physical and biological changes which occur during handling, processing a; 
storage of foods lead to deterioration in sensory and nutritional quality of foods. m 
Sensory Quality 
Lipid Oxidation 
Lipid oxi 
concentration, high temperature, the p 
and copper) and water activity. Contro 
oxidation in foods. 


Non-enzymatic browning 
Non-enzymatic browning is onc of the major causes of deterioration which occurs during 


storage of dried and concentrated foods. The nónenzymatic browning, or Maillard reaction, ci 
be divided into three stages: a) carly Maillard reactions which are chemically well-defined steps 
without browning; b) advanced Maillard’ reactions which lead to the formation of volatile o 
soluble substances; and c) final Maillard.reactions leading to insoluble brown polymers, 
Colour changes 
Chlorophylls. Almost agy type. of food processing or storage causes some deterioration oí 
the chlorophyll pigments, Phenophytinisation (with consequent formation of a dil 
olivebrown phehophytin) is the major change; this reaction is accelerated by heat and 5 
acid catalysed, Qther réactions are also possible. For example, dehydrated products such 
as grecn_peas and beans packed in clear glass containers undergo photooxidation and los 
of desirable Colour, 


a 

jor factors which affect nutrient degradation to varying extents are light, oxygen 

entration, temperature and water activity. However, due to the diverse nature of the various 
d ts, chemical heterogeneity within each class of compounds and complex interactionsof the 
ur variables generalizations about nutrient degradation in foods will inevitably be broad ones. 
2ól Ascorbic acid is the most sensitive vitamin in foods, its stability varying markedly as à 
ion of environmental conditions such as pH and the concentration of trace metal ions and 
he nature of the packaging material can significantly affect the stability of ascorbic acid 
The effectiveness of the material as a barrier to moisture and oxygen as well as the 
chemical nature of the surface exposed to the food are important factors. For sue 
of ascorbic acid instability in aseptically packaged fruit juices have been S buat 
oxygen permeability of the package and the oxygen dependence of the ascorbic à g 


reaction. 












dation rate and course of reaction is influénced Yby light, local oxygen 
resence of catalysts (generally transition metals such as ir 


~ : t 
| of these factors ean signiffeantly reduce the extent of ligi; e 


oxygen. T 
in foods. 
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Food Contamination and Adulteration 
i ed by micro-organisms (bacteria ang |; 
Foods can become contaminated by micro-organis 5 Cas 3 and virise 
) ; : z A - 
different sources during the food preparation end aj abends DE Co 
3 common factor in the cause of food borne illness. Pre £ Cross Conta 


= food production, distributi 
Ue servation processes Offez/ ts t 
ig able to keep his product d ? the prog 


cer Die : 
; sheif kon «the consumer and the « 
Um can keep the product On e 
aA = 
n 


omand 


MaMinarion iy ` M xictv The 
minatiog į j f4 or her 


- o. MUS minimising economie | q 
1 her us min g osses The 
is important to protect food from risk of Öne n 7^ Society benefits by wasting less Food longer, minimising economic and Convenience 
help elimi ate food bome illness. It is import Cte ee [^ at fsm bes ji: | 
P minate foni h yf foreien obiects, mi lice ¿$ 4s jike botulis Te cases, minimizing Public heal: 
Prevent food poisoning and the entry of quU n qe : ae helf life of many perishah 
Adulteration is the act of making any ene Sa Heese: of Other an ee oducts IArg ihe EH di hen Segs. fish ped, cr Pu Sees 
ingredients deliberately. This admixture may pda the emen a Orignal to the euet Med e dnd stack by insect ET. id Fe There eso gen. growth of aer, Pe olas 
destiaving fe identity, or it may merely lower the va 5 pie m aim ati Ue fing. gon s i in changes in colour fTav Stic Ch OF these actors, alone or in conjunction with one 
Adulteration of foods and beverages has bee en performed wi ji m o Increasing tofitg i E p v kinds of agents * Odour and overall deterioration in food quality. 
Manufacturer or merchant. Adulteration is also designed to defraud consumers Op i Mar = ; 3 


; howeve, à ^ istics Of fresh foods. Mic, | the agreeable and healthy 
also pose a health threat. T j 


Panisms a iue à 
Food Preservation hich Are present in all ray F m Such as bacteria and fungi. rapidly spoil food 







x sevi or inhibiting bacteria. moulds. 
gestroy s š 

sae are cid ase ee oe commonly employed in food Processing and preservation. These 

s are ba : 
ected Temperature Low temperature _ 
` pasteurisation, Canning, Cooki 

2 Irradiation — Radiolysis 
4 Moisture Reduction — Drying and Concentration 
4 Fermentation — Alcoholic. Acetic acid and Lactic acid. 
5, 
6. 


1." chemical, biochemical, or Physical fact 
x 


Freezing, Cooling and Chiilin 


g High temperature — 
ng and Tyndailisation. 


Chemical Additives — Benzoates, Sulphites, nitrites etc. 
Controlled /Modified Atmosphere 
Low Temperature Preservation 
Storage at low temperatures foods. In general. low 
ymperalures reduce the growth rates of mic gani 






possible, destroying the 
Nin abundance nox only within food but also in 
are grown, harvested processed. stored and consumed. Raw food 


» drying, heating, pasteurizing, sterilizing 





i ures do not sterilise foods, 
, wth of micro-organisms and decrease the rate of the chemical 


Materials can be processed by blanching, freezing 


*"derise the meat. 
lere are three methods of low temperature Storage, namely: 


* Cooling: This involves the removal of a small amount of heat from a food item. It is just 
. aslight reduction in temperature. 


* Chilling This involves a more pronounced reduction in temperature but it remains above 
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frecziny tomperntire, 


è ^ ‘ il 
© Freezing This ix n shinrp reduction In temperature iis sg Km SUCH thar tlie. 
4 . a - ut 
Inquid. farm will change to n palid alate, b pde pa * p* fo retir the md, i, 
é . - yy the lack of wale Ib fc 
mier-organinms by the cold temperature Anc Dy Ro: Which Ty itu ” 
ii 
to them when it freezes. salted below: Pu 
his process ean be slow or Fast n hiph puea PE 
Slow Freezing à ” 
‘hin ia w condition in wlileh ice formation h Vie vua fibular in mey andj 
eellülar. in piant tissues. Hooda frozen by this methot RIE CHARRCIETINGEH py large. on Pn 


However, this i» not often uned because it is not economical and can cause phy, 
' 


separation ef cells. 

Vast Freezing l 
This is a condition in which we 

in plant tissues, Foods frozen by this me 


Refrigeration P . 
Refrigeration is the process of lowering the temperature in a given space and Mainta; 


it for the purpose of chilling foods, preserving certain gabe ME providing an atm d 
conducive to bodily comfort. Storing perishable foods or other items under refrigeri t 
commonly known as cold storage, Such refrigeration checks both bacterial growth qnd AN T 
chemical reactions that occur in the normal atmosphere, "x 
The life of many foods may be increased by storage at temperatures-below aec (ie 
Commonly refrigerated foods include fresh fruits and vegetables, CEES. dairy products any mes 
Sonic foods, such as tropical fruits (e g- bananas), are damaged if exposed to low temperature 
Although refriperation retards deterioration, it cannot improve the quality of deeayed food, s 
In. mechanical refrigeration, constant cooling is achieved by the Circulation of 
refrigerant in à closed system, in which it evaporates to à gas and themcondenses back again i 
liquid in a continuous cycle. If no leakage occurs, the refrigerant lasts indefinitely throughout the 
entire life of the system. All that is required to maintain cooling is &'constant supply of energy, o 
power and a method of dissipating waste heat. The two tain types of mechanical refrigeration 
system are the compression system, used in domestic units for Jarge cold-storage applications ar 
for most air conditioning; and the absorption system, NOW employed largely for heat-operated gi. 
conditioning, 
Freezing 
Freezing and frozen storage provide-an.excellent means of preserving the nutritiong 
quality of foods. At sub-freezing temperatures, the nutrient loss is extremely slow for the typica 
storage period used in commercial trade: 
The Freezing Process 
The freezing of food invalves lowering its temperature below 0°C, resulting in the 
gradual conversion of water présent in the food into ice. Freezing is a crystallisation process thi 
begins with a nucleus or a.sced derived from cither a non-aqucous particle or a cluster of wate 
molecules (formed when (he \emperature is reduced below 0°C). This seed must be of a cenair 
size to provide an¢adequate’ site for the crystal to begin to grow. If physical conditions arc 
conducive to the presénce of numerous seeds for crystallisation, then a large number of small icc 
crystals will form, However, if only a few seeds are initially available, then a few ice crystals wi 
form and cach will grow to a large size. The size and the number of ice crystals influence the [ing 
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many frazen foods; for taam 


fe 
a š TM pit, The ime 
jl f* P number of mall Ice c ry italy “Ah Iciture of ice er 
4 afi ; — Cam indit 
f a ure water, the freezing moz m indicates the PISsence 


. »* isj 


Nds f s Cry Maly hes: : je temo i 
M paint Pouring the COMVES Stern of Ii AID ee lo grow, the TR peraure ty Slightly 
ex ngë [he heat removed during this ian Her IG ine, the lem Pevature feturny y the 


VE ai gram of water) One all the are a Called the latent fees ee ue Sy Stem docs 
we uir in a decease inthe temperature below (c . sdilitional « EE to 333 
al! yes the frcczinge of. foods exhibits a number €mmoval of heat 
4; solu - Water preser ] Ihe prc 
ates Nd -5°C C2" and 23°F) iy auti MS foods begin to freeze a 
"SL does not occur al a fixed temperature 
rennin water becomes more concentrar 
7 V depressed. Therefore, foods have a zon 
on ay from -1° to -4°C (30° to 25°F). p 
g perature of the product is broug 


(ipe tem ; 
gustrial Freezers 


the freezing of 
fierent soluble 
al à temperature 
stent heat in foods during 
n the food freezes into ice, 
result. the freezing point is 
stal formation that typically 
g freezing can be minimised 
ngc as quickly as possible. 


Ximum ice cr 

a i 4 

he to food quality durin 
low this temperature ra 


ihe sure There à 4 > 
B possible. [here are several types of industrial freeze 


; fluidised-bed freezers, plate freezers, and cryo 
[n air-blast tunnel freezers and belt freezers, precooled air at 
proximately -40°C is blown over the food products., Packaged foods, such as 
kery goods. poultry, meats and prepared meals, are usually frozen in air-bl 
ackages are placed on hand trucks and then rolled into the freezer tunnels, | bel BE The 
placed on 8 convcyor belt that moves through a freezing zone. Bakery UR quiin food 
meat patties MR are frozen using a belt freezer. PEE EENEN fand 

Fluidised-bed freezers are used to freeze particulate fi ; 
carrots and strawberries. The foods are placed iia a mesh eria EN d 
ireezing zone in which cold air is directed upward through the mesh belt and the food pepe à 
gin to tumble and float. This tumbling exposes all sides of the food to the cold y ne 
minimises the resistance to heat transfer at the surface of the food. aiz 

Plate freezers are used to freeze flat products, such as pastries, fish fillets, beef patties, as 
well as irregular-shaped vegetables that are. packaged in brick-shaped Aug: such as 
sparagus, cauliflower, spinach and broccoli. The food is firmly pressed between metal plates that 
ut cooled to subfreezing temperatures by internally circulating refrigerants. 

Cryogenic freezing is used to freeze food at an extremely fast rate. The food is moved 
rough a spray of liquid nitrogen or directly immersed in liquid nitrogen. The liquid nitrogen 
wils around the food at a temperature of -196°C (-321°F) and extracts a large amount of heat. 


jeere 


fruits, vegetables, 
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Quality of Frozen Foods 
Frozen foods have the advantage of resembling she fresh product more Clog 
sume food preserved by other techniques. However, improper freezing or Storüpe of f ên y 
reualt in dirimens quality chanpes When founds with high amounts of water (e Ond, $ 
frozen slowly, they may experience n loss of fluid. called drip. upon Thawing. ‘8 
This fluid loss caunes deliydrution and nutrient loss in frozen food products 
Is present in foods may enlarge in sie 


During frozen stornpe, the ice crysta NE 
undesirnble changes in texture. Freezing causes ihe water in food to expand and lends ic uti 
TS 


the cell structure by forming (ce crystals. In quick-freezing, the ice crystals are smaller roa, UN 

less cell damage than in the slowly frozen product, Un flonceen m! I commonly g Cmi 

when the storage temperature is allowed to fluctuate. For example, ice cream Stored ve 
! 


nutomutic defrosting domestic freezer becomes sandy in texture because the ice Crystals ; an 
rature of the system lluctuates. Some liquid foods that are frozen «| 5 Inge, 
come congulated, Quick-frozen foods retain their nutrients almost nly, h 
main virtually undiminished, Frozen foods mui be 
cv partial thawing and refreezing lowers "us sto, 
Ove 


in size as the tempe 
as egy yolk, may be 
the characteristics of their flavour re 
nnd kept at 0^C (32°F) or below, because cv 
quality of the product, 
Improperly packaged 
resulting in sucface dehydration 
have the appearnnoe of brown pa 
by the use of tightly wrapped pac 
storage. Because of the high cost of re 


Some Terms used in Cold Storage of Foods 
Super cooling: Cooling below the freezing point of a food item, 
Eutectic mixture: A solution from which water cannot be crystallised, 
Freeze drying: This is a process in which frozen food is placed in vacuum thereby 
causing rapid loss of water by sublimation, 
èe Lyphbolisation: Freeze drying 
e Freezer burn: The drying of the surface of poorly wrapped foods due to sublimation of 
water (in solid state) c.g. bread. 
Cook freeze: Cooking, chilling and imme 
Regeneration: A process in which food is re 
ezing a food'product under a wrong storage temperature 
of preservation. 


rall 


frozen foods lose small amounts of moisture durin 
(commonly called freezer burn). Frozen meats with free je 
per und quickly become rancid. Freezer burn can be ies "um 
kages and the elimination of fluctuating temperatures q 
frigeration. frozen foods are comparutively expensing f 
lo 


produce and distribute. 


diatcly freezing foods. 
tucne toits original state for eating after 


chilling. 
e Chilling injury: The result of fre 
because every food items has a specific temperature range 


Thermal Processing 
Thermal processing is defined as the combination of temperature and time to eliminates 


desired number of microorganisms fronym food product. High temperature preservation is based 
on the principle that microorganisursyand enzymes have optimum conditions, which if altered, 
inhibits their activities. It is alsó-aimed at breaking the bonds in different food substances 
(glycosidic bonds in carbohydrates, peptide bonds in proteins, pi and sigma bonds in lipids) and 


making the nutrients available 4o the body. 
The objective and. intensity of a heat ureatment is determined, to a large extent, by the 
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eof the food, the microorganisms that nf 
c of the microorganisms and 1 PFoliferite on į 
parte 25 n their SIN It, the degree of inati 
ei. of storage of the food as w " Spores, heat transf, contamination, the heat 
“pdit! to foods > XON as the pr nster characteristics of the fi 
«x ai atment ay C can bc achicyed b p [ (degree of acidit hio ood, the 
Iit? arisation Y hhe following methods: y of alkalinity) of the food, 
paste pasteurisation is the APPHication of : 
> LONE - of | 
isms,  Inactival 1 ent d 
poor kan! T Ae Sporlage-causin 9 a food product to destroy pathoyeni 
mit : rganisms. The relatively mild he B cozymes and SER genic 
de | changes in the. sensory and mene used in the pa dede estroy — spoilage 
‘ i s isato "ess "i 
qi! aments usedain the sterilisation “onal Characteristics of foods ce e gear 
pci ream “cationic Process, ods compared to the severe 
dati 5 Cependent on temperaty : 
ITST) or we Temperature Long Time (l id A Um It can be High Temperature Short 
hien jrature for a very short period or Michi ). This involves either heating the food ata 
WE" ^ For sensitive foods (c.g. milk), flash ane ilat a low temperature for a long period. 
imc requirements of the pasteurisation pricise Min (HTST) is used. The temperature and 
io a below 4.5. spoilage microorganisms and cà re influenced hy the pl l of the food. When the 
Pm ole, the pasteurisation process for BUM Sir are the main targets of pasteurisation. For 
pcetinestearase and polygalacturonase, The ty ical aimed at inactivating certain enzymes such 
fruit juices include heating to 77°C TOT apt bei conditions for the pasteurisation 
cooling to 7°C (45°F). In addition to inactivating pat olding for | minute, followed by rapid 
lds (hat may lead to spoilage. Egulvalorn ghee these conditions destroy any yeasts or 
icroorganisms involve heating to 65°C (1499f: onditions capable of reducing spoilage 
Tij") and holding for 15 seconds, ) and holding for 30 minutes or heating to 88°C 
When the pH of a food is greate 
me Siaoenic: Haale, in oigo than. 45, the heat treatment must be severe enough to 
des c bt pasteurisation of milk, the time and temperature conditions 
rel the pathogenic bacteria Mycobacteri ; 
urg SE al | i cterium tuberculosis, Coxiella burnetti, and Brucella 
hortis. The typical heat treatment used for pasteurisi ilk 1 o GEN 3 
end by rapid cooking tg: TC. Other n SS milk is 72°C (162°F) for 15 seconds, 
0 - : er equivalent heat treatments. include heating to 63°C 
e) for 30 minutes, 90°C of “aes B S 
(IMS*F) beside C (194°F) for 0.5 second, and 94°C (201°F) for 0.1 second. The 
ITST treatments cause less damage to the nutrient composition and sens SHOE. 
foods and therefore are preferred over the LTLI mposition and sensory characteristics of 
s er the LTLT treatments. 
N en rat jura tantus: of pasteurisation is nol severe enough to render a product sterile, 
additional methods such as refrigeration, fermentation, or the addition of chemicals are often used 
w control microbial growth and to extend the shelf life of a product. For example. the 


urization of milk does not kill thermoduric bacteria (those resistant to heat), such as 
rmophilic bacteria (those that grow at high temperatures), 


paste 
Lactobacillus and Streptococcus, or the 


such as Bacillus and Clostridium. 
Therefore, pasteurised milk must be kept under refrigerated conditions. Liquid foods such 


as milk, fruit juices, beers, wines and liquid eggs are pasteurised using plate-type heat 
exchangers, Wine and fruit juices are normally de-aerated prior to pasteurisation in order to 
mmove oxygen and minimise oxidative deterioration of the products. Plate-tvpe heat exchangers 
consist of a large number of thin, vertical steel plates that are clamped together in a frame, Small 
gaskets that allow the liquid to flow between each successive plate separate the plates. The tiquid 
product and heating medium (e.g. hot water) are pumped through alternate channels and the 
gaskets ensure that the liquid product and heating or cooling mediums are kept separate. Plate- 
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type heat exchangers are icd, the product is pac 


pastcurisution process is comple 
recontamination of the product. 
Sterilisation «an of life in the foad item. bored M cannot ach; 
This is total. destruction A hich makes the food of no ity 
without destruction of the nutrients 1 the sp only be applied as vommergial d h 
Pc we x items - PEE X 
sterilisation cannot be used for food hemicals can be used to achieve sterilis Satin 
ation : 


‘cation. Heat and c A 
1 sans the same as astcurisation. ; : sms i 
which pes an dome to destroy all viable sila Hap a ae When ish 
é F r A ^P ‘ase 3 $ 
| nie ean they are referred to as being commercially sterile 1c. the food - Um 
thermally processed, the 


5 : rmal storage conditions. The most h 
- : sir spores under no Va : Cal re: 
free of microorganism and their sp sed as the indicator organism in S "Star 
microorganism, Bacillus stearot crilisa 


hermophillus is us 
i is ism is casure of the effici ion 
: em E eof this organism Is a m ency o 
operations. The presence OF otherwise o Y Of the us 
treatment given to a food tem. 


Tyndallisation ; Se ETÀ "M 
xen ; tion is paid to the spores. This i 
This is also pasteurisation but spec ial atten P nvolves heat 


the food item to about 80 — 1000C to destroy the seated p deve: wing it to Coo} 
- e. This cycle cating ooling) is repea 
about 370C so that the spores can gamete mae x ss ated un. 
IR SE level of microbial destruction has been achieved. des pets ia more reliable thd 
pasteurisation since spores are taken into consideration. However, this process is accompamieg b 
severe nutrient losses in the food item so processed. MM | 
The Most Common Method of Food Preservation in Pakistan: 


Cold Storage and Sun-drying. 
Synersis: 

The Scparation o 
is known as synersis. 


Blanching: EN PUN 
Blanching is the heating of some plant food material in hot^water or steam for à ve 


short time mainly to destroy active food enzymes. It is also reduce the volume of material by 
expelling the air from food commodity. 
The functions of Blanching: 
Following are the functions of Blanching: 
s = It loosens the skin 
e [tcleans the product by removing adhering contaminants. 
e Ít removes tissue gas from leafy vegetable. 
a It helps to fix the green color, 
Types of canning: 

Aseptic Canning: Food is first heat progessed and then filled or packed aseptically into 
suitable sterile containers. 

Commercial Thermal Processing/Genventional Canning: Food is filled into the container 
which is sealed hermetically and then/subjected to high temperature. : 
Difference b/w Cold Storage & freezer Storage: 

Cold Storage: refers to the/storage condition where food is held at a temperature around 
its freezing point. 
- Freezer Storagé*-Describes the Situation where food is held in frozen state at à 


Sus 
Steriji Uh, 


f Liquid phase from the solid phase (mostly in Jam Jellies, Marmalade; 


oo) 
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Spot oe ation: Delerioration imb microbial enzymatic activity. 
ing Pandliag &-storage. A feeds caused by physical phenomena ha occur during 
COMER b/w baking & barbceuting: . 
puffer en ki ng: Cooking in anoven With dry heat (100-232 
parbcuting: itest heating over glowing, Tür de 
nce b/w roasting &-broastinp: obsides 
piff? Roasting: Cooking by dry heat in ove 
proasting: Pressure frying 
erence b/w Rasteurization & Sterilization: 
Mr m Pecan Wan SCAR) is age 10 pali 
7 ativ "ri illc 
panis Re rilization: Sterilization employs auch, Wie aeuo: phe e abovc) to destroy 
f. robial forms (Vegetative * Spores), 
lization: — 
Tyndallization is the process by which vegetative forms of microorganisms are killed at 


.[00oC the germination of resistant spores (370C i spores are subsequenti 
C cheating at the same temperature, ?üefmiuARd appro. 4 * 


commercially sterile foods: 
For a food stuff to be declared commercially sterile all pathogenic &-target spoilage 
tative microorganisms present in food must be destroyed Additionally, microbial spores that 
may thrive under the subsequent handling &-storage conditions must also be eliminated. 
functioning of taste buds for primary taste: 
Following are the areas: 
e Sour Taste: [s most readily detected on the sides of the tongue. 
Salty Taste: On the Sides &-tips 
e Sweet Taste: On the tip. 
e Bitter Taste: On the back of the tongue on the pharynx. 
Name of some Oxidizing/bleaching agents used in flour: 
1. Benzoyl peroxide 
2. Nitrogen dioxide. 
Bound water: 
The water which is physically or chemically bounded which can be or can not be 
removed; it is unavailable as solvent & it is also non-freezable. 
Crude fiber: 
The fiber which can not be digested by human digestive system. 
Significance of digestible carbohydrate in human diet: 
These provide readily available energy to the human body. 
Significance of total solid in foods: 
Amount of total solids determines the quality & nutritional value of a food. 
Total solids important in dehydration of foods: 
In dehydration we decrease available water so as to increase total solids for better quality 


& storage stability of food. 


n or closed vessel with just a little fat. 


qynds 
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Composition of Nutrient agar: extract 
Peptone, Beef extract, NaCl. Agar Agar. yeast Extract. 
Agar Agar is used to solidify the media: — — J 
Because most of the bacteria on earth can't utilize agar so media rem 
Homogenization: ; € 
Homogenization is a process in which fat globule size is reduced ta 
under high pressure for its uniform MINING. 
Cheese: : > : 
Cheese is à fresh or ripened product obtained after coagulation and whe 


un solidify 


2500 
fat Blou. 
$ 


miik. 

Effect of too much sugar in 
Too much sugar causes 

Butter: ' : 
Fat Concentrate which is obtained by churning of milk. 

Composition of butter: 


> ‘EP arating ü 
3 


Cakes: 


a sticky crust & a gummy texture. 


r | 80-85% 
ra 15-16% 
| Moisture = 

| Sat — 2.596 

| Curd | 1% 


Ice Cream: , 

A frozen dairy product made by suitable blend and processing, of cream and thera 
product together with sugar, favor with or without stabilizer and color and with tħe inkorpora 
of air during freezing. ation 
Difference b/w sanitation &-hygiene: 

Sanitation: The physical cleaning is simply called sanitation ég/ Proper Dy 
Removal of Waste material etc. The reduction of microbial load up to the maximum inert 
level is hygiene. It includes cleaning of environment and all the working conditions ete, ble 
Reason of some fruit juices rich in natural colors are mot preserved by SO2: 

Because SO2 bleaches the natural color of the fruit juices, so fruil juices rich in natural 
colors are preserved by Sodium benzoate. 

Smoke Point: 

The smoke point is the temperature at which a fator oil gives off a thin bluish smoke. 
Types of separation techniques: 

i1 Chromatographic technique 
2. Electromigration technique. 
Chromatography: 

Chromatography is a dynamig physical process in which molecular components ina 
mixture are separated because of their. different affinities for two substances referred to as phases, 
one being fixed or stationary andthe other mobile phase. 

Tvpes of Chromatography: 
1. Liquid Chromatography 
2. Gas Chromatography 
List of Modern Separation Techniques: 
1. High Performance/Precision/Pressure liquid Chromatography (HPLC) 
2. Thin LayérChromatography (TLC) 
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gas Chromatography (GC) 
ic Absarption Spec 
Atomic A peetraphc 
[lame Photometry( FP) ameter, AAS) 
ier Transform infrared Photoneter (FTI 
» R) 
PLC orc is high perf 
j^ PLC 15 MBN perorminet/precisioe, 
used to separate Non-volatile Bie: 
MH pound 
I 28. 
Ae vid Chromatography (GLO); 
(as Gas Chtematography is a technique 
real) over stationary phase is liquid d ë 


A liquid chr 
"m qutd. chromatography. It is a separation 


* 
and high molecular compounds e.g. 


for Separating volatile 


e Spe tae substances by percolating a 
p roph resis: d gas liquid chromatography, 
[lee Separation of substances under high Voltage (1 
pect yotometry: ES SRN). 
N 


UV-Vis ligl k y tt í mple 
ich . : as a [| ‘ti ( id r di ted in t ic 


hotoc 
Jin layer Chromatography (TLC k photocathode tube and the signal is recorded. 
T TLC is a separation technique in w 


„mely stationary phase and mobile phase, 
n - 


he lysis: 
Lipo”: The breakdown of fatty mate 
cpolytic enzymes, called lipolysis. 

n a 

proteolysis: 


Proteolysis is the term that describes the break down of proteinaccous material. 
fermentation: 


hich cor : 
\ compounds are separated between two phases 


rial i ; - 
al into free fany acid and glycerol, with the heat of 


Fermentation is the anaerobic or partially anaerobic oxidation of carbohydrates, During 
ipis process enzymes elaborated by microorganism, breakdown carbohydrates or carbohydrate 
jike material into substances that are less subject to undesirable microbial activity than the 
original material. 

Names of industries which are included in fermentation: 

Baking. brewing, Wine making, vinegar manufacture, 

List the fermented foods: 
Yoghurt, Cheese, Sauerkraut, Pickles. 
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Information Technology wae 
hnology.” and 1s pronounced LT.” i refers . 
h as networking. hardware, software, the Ime = us 
s, Since We live in the “information ape » me - 
rvday lives. That means the term "Ir." ` 


Stands for "Information Tee 
related to computing technology, SUCH 
people that work with these technologie 
technology has become a part of our eve 
overused, is here to stay- 

Computers are o 
modern technology. It has brought nume 
studies as well as in the lives of many People: 7 
and have opened new methods and means 9 ac 
now being used in various fields, from education 
publishing and industry. 

Education 

Computers have been important ! kot 
aided toys giving them joys lo the older ap ig ; 
projects. Far-flung areas can now be reached and the 
use of computers. 


Science 
All branches of science, from astronomy i 


‘nowledge on increasing the life span of man-- 
knowledge on increasing P of modern astronomy. Computers aid Obseryar 
past Pay 


Computer is also importan 
astronomers in many ways. Man's first step on the moon would not have been Possible with 
the use of computers. Computers guide telescopes, and they control devices that Measure 


radiation gathered by telescopes. Astronomers also use computers to workout designs for ne, 
telescopes and to analyse dala collected with telescopes. Computers have a major tole i 
theoretical studies. A theoretical astronomer might use a computer Lo prodüce a mathematic, 
model of the history of a star from its birth to its death. 
Communications 

Computers are verv use 
revolutionized with the advent of t i 
share information and understand what is going on c 
amount of information available on a tool like the Internet, 
with knowledge. 


Business 
Computer has changed how we do business.) Computer opens new doors of opportunitis 


and ventures. Apart from the way you dowbysincss. the computer and the Internet has also become 
our partner in doing business effectively, Products are sold to vast numbers of consumers, and 
services are provided superbly.Gone are thé days of labor-intensive and manual way of inputting 
data through ink and paper. Now, with a few taps of keys and a few clicks of the mouse. 
Government 

Government offices afso'depend on computers for its basic needs. From simple letters te 
the more complicated/ projects are now being produced through the use of computers 
Government agencies andtheir databases are now interlin*ed, making it easier for the agencies le 
monitor cconomic deyelopments. 


> of the supreme and best inventions ever made in the : ! 
d rous and countless advances to many differen "Stony oF 

le. Today, computers have changed hoy Ufi 
quiring new knowledge and skills. Cor Ple Wag, 


to medicine, businesses, government esas. 
. Scie a 
fe 


earning tools starting from toddlers who have : 

school/collegiate students for their Puter. 

ir education can now be enriched thro $ 
ugh 


o zoology, depend on computers to fühle, D 
sir 


na] 


ful to communicate with the world. Communication - 
he Internet. We are all conncetéd by it and can instantly chat, 
lear.ón'the other side of the world. With tie 
computers have empowered peop 


UPS nd with their patients. 
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icine 
puters help physicians and 
NEAR virtually every hospital df th 
gre to allow for medicaLideag 
ae rofessiona Is 

y y computer imiedica Í field 


^ cd 
ao! bis ; 
| h medical reseirche 
Work, F urtherm 
and knowledge 


TS discover, test and apply medical 
ore, computer technology pt ovides an 
to be Filed and shared globally with other 
ol jn uses c e 
MN X-rays and CT scans | 

* Magnetic Rescate [aging 
* gpectroscoPA 

patient Monitoring 

surgery y 
secure, Data Storage 

Did n nostic Databases 

Medical Practice Software 

Computer software is used to track and proje 
a fit and loss stateme sine 
§ files, profi SS Statements, and billing 
patie ter software that streamlines the office work of 


€t virtually all aspects of a medical practice. 
and insurance forms are all handled using 
3 à medical practice and allows doctors more 
qne (0 SP t 

patertain men E 

; There e s Nen ro a T computers in the entertainment industry. First. computers 
ini es by | eee iS any type of traditional entertainment can be replaved on a 
computer This way nearly everything (except immovable property) can be virtualized: concerts, 
ama, books, movies, journals, music, radio. sports ete . 

The second and more significant role of computers in the entertainment industry is that 
roduced camplete y new type of entertainment, Computer games, chats, online gaming, 
cards, special web-sites and web applications, - all these and Ble eG MEE 
nave revolutionized entertainment industry completely, 

Computer and the future — 

We have seen and continue to see the impact of computers in our lives. Trip to the moon 
gno longer Just à dream. Robots now also play a part, not just as toys but also as handy business 
;cws. Man has also shown that animals or maybe human beings can now be cloned. Will time 
ume that it would be hard to say who a real man is from its counterpart robot? 


History of Computer 

The history of computing began with an analog 
rachinc. French philosopher, mathematician, and 
sysivist Blaise Pascal invented a machine in 1642 that 
sided and subtracted, automatically carrying and 
prowing digits from column to column. 

Another early mechanical computer was the 
Difference Engine, designed in the early 1820s by British 
nathematician and scientist Charles Babbage. Although 
never completed by Babbage, the Difference Engine was intended to be a machine with a 20- 
ieimal capacity that could solve mathematical problems. Babbage also made plans for another 
machine, the Analytical Engine, considered to be the mechanical precursor of the modern 
computer, Although the Analytical Engine was never built, its key concepts, such as the capacity 


eling 





com ^ 
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imitive memory, and tl m 
to store instructions, the use of punched cards as 2 prim x © ability tg ri 


be found in many modern adie Turing proposed the idea of a machine that 
In 1936 British mathematician Alan 


. ine vn as i ch} 
equations withoul human direction. The machine (now know st a nee eae 
b m" ec . 2 X ‘ 
automatic typewriter that used svmbols for math and logic in of letters, Turin 


device to be used as a “universal machine 
any other existing machine. Turing s machine wa Pis Modern Cene 
computer 'Alan Turing, is considered the “Father 9 


The Five Generataion of Computers 
The history of computer development Is often referred to in reference to the y; 
generations of computing devices, Each of the five generations of computers is charg 


major technological development that fu 
resulting in increasingly smaller, cheaper, an 
computing devices. 


First Generation (1946-1954) Vacuum Tubes .— 
The first computers used vacuum tubes for circuitry and magnetic drums fo, 


and were often enormous, taking up entire roams. They were very expensive to opera 
addition to using a great deal of electricity, generated a lot of heat, which was often | 
malfunctions. The Vacuum tube was developed by Lee DeForest in 1908. These com 
large in size and writing programs on 


generation werc: i 
s Mark} is the First Generation Computer. 


ould 


memo 


he Cause, 


It was the first operating machinestha 


miles of wire, was 8 feet tall and 51 fect long. and had a 50 ft rotatifg Shaft run 
length, turned by a 5 horsepower electric motor. 


of Penasylva 
was announced to the public the evening of 
Numerical Integrator and Calculator (ENIAC). 
* EDVAC: it stands for Electronic Discrete Variable, Automatic Computer and Was 
developed in 1950 
a EDSAC: It stands for Electronic Delay Storage Automatic Computer and was developed 
by M.V. Wilkes at Cambridge University in 1949. 
*  UNIVAC-1: Ecker and Mauchly produced it in-495] by Universal Accounting Computer 
setup. it was the firs! commercialecompuer produced in the United States. tt was 
designed principally by J. Presper Eckert and John Mauchly, the inventors of the ENIAC, 
Second Generation (1955-1964) Transistors 

Transistors replaced vacuum twbes,and ushered in the second gencration of computers 
The second-generation computer used-fFausistors for CPU components & ferrite cores for main 
memory & maynetic disks for secondary memory. They used high-level languages such as 
FORTRAN (1956), ALGOL (1960). & COBOL (1960 - 1961). I/O processor was included w 
control I/O operations. 
Some of the computers Of thé Second Generation were 

a IBM 1620; Its size@was smaller as compared to First Generation computers and mostly 
used for scientific purpose. 








n 
- g in ` àr 
" that could be programmed to duplicate the po ded iy 
s the theoretical precursor to the moder, ton S 
di 


Cte 

Clery. fil 
ndamentally changed the way computers He ys 
d more powerful and more efficient and Operar, 


te ang n 


. = ulon ^W 
them was difficult. Some of the computers or E" 
of thie 


; shi ; . 1 co 
execule long computations automatically the machine weighed 5 tons; incorporated : 


ning its 
ENIAC: It was the first general-purpose electronic computer builtin 7946 at Universis, 


nia, USA by John Mauchly and J, Presper Eckert: The completed mäki 
February 14, 1946010 was named Etectron, 
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4401: Its size was small to megin 
(pM à T Yed Tum qm 
* coc 3600: [ts "s was large and. used d g 
; generation (1964-1977) Integrated Cire Scientific purposes, 
wird phe development er "e itegrated circui i 
Transistors were miniaturized ang was the hallmark of the third generation of 


: ac 4 JN dan 
rically increased the speed and eflicicnc. s 


pplications, 


fee pas many transistors registers and 


0, TBM- 
Higher level language such as BASIC th diis VAX-750 


developed during this period, Computers Xo All purpose Symbolic Instruction 
^ e memory and processing speed is very high this generation were small in size, low 
wth “scale Integration), which consisted about 100 co Very soon ICs were replaced by LSI 

ng’ components. An IC containing about 100 


^ processors 

ou apati 

d circuits were built onto a singl a Beneration of computers, as thousands of 
ate single silicon chip. What in the first generation filled an 
The Intel 4004 chip, developed in 1971. 
€ central processing unit and memory to 


u 
«pP log] IBM introduced its 

In | farei: ME first computer for the home user, and in 1984 Apple 

xed the Macintosh. Microprocessors also 
produe : moved out of the realm of desktop computers 
mo many areas of life as more and more everyd ; p R 
pdin Il ryday products began to use microprocessors. 
As these small computers became more powerful, they could be linked together to form 

vorks, which eventually led to the development of the 1 : 

P s te developmen. of Gifs th € Internet. Fourth generation computers 
jso saw Ihe Sho: wp bo A M s € mouse and handheld devices. Main memory used fast 
Prose iet ge i P "s size, Hard disks were used as secondary memory. 
keyboards, dot matrix printers etc. were developed. OS-such as MS-DOS, UNIX, Object oriented 
anguaze, C++ etc were developed. 
Fifth Generation. (Present and Beyond) Artificial Intelligence 

Fifth generation computing devices, based on artificial intelligence, are still in 
development, though there are some applications, such as voice recognition, that are being used 
uday. The use of parallel processing and superconductors is helping to make artificial 
intelligence a reality. Quantum computation and molecular and nanotechnology will radically 
change the face of computers in years to come. The goal of fifth-generation computing is lo 
develop devices that respond to natural language input and are capable of learning and self- 
«ganization. 
Artificial Intelligence (Al), 

Anificial Intelligence (AD), the study and engineering of intelligent machine: ^apable of 
wrforming the same kinds of functions that characterize human thought. 
^| * ^ E Li - 
The concept of Artificial Intelligence dates from ancient times, but the advent of digital 


wmputers in the 20th century brought AI into the realm of possibility. 


Artificial Intelligence was conceived as a field of computer science in the mid-1950s. lhe 
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stems capable of pe : 
term Al has been applied to computer programs and systems capable of Performin 


: ill far from the realm 
i ( although sti us 
complex than straightforward programming 


Ske 
dap Ail actua] p. M 
Jusive. Anificial Intelligence (AT) Capab : 


. AR $ ili +, Sy 
While the nature of intelligence Sais = areas as information. processing RO Cure 
: icati in such RS s > ith 
have far-reaching applications in is id diagnostic systems. a ami? 
national security, electronic commerce, 8! à 


- MEUS oes well beyond comput 

- ific telligence (AI). B T Uter sc; 

The search for Artificial Intelig i "GIUM ien 
; PES EP audies in such areas 85 cogniti e psychology, fais an 
involves cross-disciplinan studies i ae mechanical enginecring mon, ursi. 
K Au. erede in theory. 7 - > 3 many Sr 
linguisties, cybernetics, information Y sa E eai any ait 
lhe search for Artificial Intelligence (Al) has led to advancements in those fields, as the. 


Well, 
‘uture of Artificial Intelligence EET : : i 
n " Building intelligent svstems—and ultimately, automating intellipenc 


Intelligence systems to converse in natural a pide d abc and res 
environment. However, the search for Anificial ae IBENS : a ? ed. 
ants om which are considered indispensable and are already fa. 
reaching applications, many of W 3 eae ee acy taken ¢ 
Jr red vernmental, and consumer applications are likely | for 
granted. Nearly all industrial, governi y to utili, 
Anificial Intelligence capabilities in the future. Is 
How Computers Works 
Computer is a machine that performs tasks, en = manematigal calculatio 
clectronie communication, under the control of a set of instructions called a program, 
are retrieved and processed by computer electronics, and the ges ini oes are stored O touts 
to output devices, such as video display monitors or printers. Computers are used to po M 
wide variety of activities with reliability, accuracy and speed. à 
SCA ers Work 
How C is deii computer and its components are known as hardware. Computer 
includes the memory that stores data and program Instructions. the central prócessin 
that carries out program instructions; the input devices, such as a keyboard or Mouse, that allow 
the user to communicate with the computer; the output devices, such a$ printers-and video displa 
monitors, that enable the computer to present information to the useraand buses (hardware line. 
or wires) that connect these and other computer components, The programs that run the computer 
are called sofiware. Software generally is designed to perform a particular type of task. (,, 
example, to control the arm of a robot to weld a car's bodyowwrite a letter, to display ang 
modify a photograph, or te direct the general operation of the cómputer. 
Logically a computer system consists of two parts whieh are: 
1) Hardware 
2) Sofiware | 
"The Physical components of a computer are called hardware. " 
The parts of a computer, which we.can Jouch, and feel, are called hardware pans 
llardware components of a computer are properly designed and manufactured by differen 
electronic companies. The Hardware components of a computer enable the user to communicat 


with the computer and to get resuit.of inpet data from it. A Computer is the combination uf 
different hardware goods. 


Software: 


Pro ame 


hardware 
P, unit (CPU, 


A computer cannot solve any problem itself; we give instructions to it for solving 
problems. 
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f programs (set of statements in a 


(re the 


Y Com 
led softwa k woe” language) to sol le 
Qum The Software are logical Pans Software ¢ a) SENSE REET ASP 


of 

Ip Fos caer. We cann 
putt -aftware also manages the hardware Ware the user of 

Ru c 59 FW ate source 

ait | eer Hardware 

c ym Computer hardware refers Ouh aga 

ardware devices include Motherboards, h ; 
act “clude monitors, keyhoards mic “hard drives, 


Of touch to these pans of a 


the computer can casily work 
Sofa computer, 


mputer and related. devices 


€. Printers and RAM, External hardware 
NT The internal hardware parts of a out md scanners. 
hardware devices are usually called ges : ex Often referred to as components, while 
x Crals, Togethe : SA AA 
: geri Ue hardware Together, they all fall under the category 
fen 


Hardware represents the physical 
nents that can be seen and touched. 
zon es of Hardware are following: 
gl? input doyices-- keyboard, mouse, cte, 

r Quiput devices-- printer, monitor, etc, 
Secondary storage devices-- Hard disk, CD, DVD. ete 
Internal components-- CPU, motherboard. RAM, ete; 

ut Device 

lap Input MESES ie Ed Or mouse, permit the computer user to communicate 
sith the computer. hich put devices include a joystick, a rodlike device often used by game 
«s; a scanner, which converts images such 


: hotographs into bi inf tion that the 
layefs å : as p graphs into binary information that the 
a uter can D a light pen. Which can draw on, or select objects from a computer video 
yisplay bY pressing Or Be tea the display surface; a touch panel, which senses the placement 
ofa user s finger; and a microphone, used to gather sound information. 

Keep in mind that drives such as a CD-ROM, DVD, and aFloppy diskette drive may be 
capable of sending the computer information, b 


1 ul they are mor input devices. These devices 
are considered storage devices. 


; Write a note, how data is stored on a *Hard Disk' (CSS-2018) 

Computer data storage is a complex subject, but it can be broken down into three basic 
processes. First, data is converted to simple numbers that are easy for a compuler to store. 
second, the numbers are recorded by hardware inside the computer. Third, the numbers arc 
organized, moved to temporary storage and manipulated by programs, or software. 

Binary Numbers 

Every piece of data in a computer is stored as a number. For example, letters are 
converted to numbers, and photographs are converted to a large set of numbers that indicate the 
color and brightness of each pixel. The numbers are then converted to binary numbers. 
Conventional numbers use ten digits, from 0-9, to represent all possible values. Binary numbers 
use two digits, O and 1, to represent all possible values. The numbers 0 through 8 look like this as 
binary numbers: 0, 1, 10, 11, 100, 101, 110, 111, 1000. Binary numbers are very long, but with 
binary numbers any value can be stored as a series of items which are true (1) or false (0), such as 
North/South, Charged/Uncharged, or LighuDark. 

Primary Data Storage 


The main data storage in most computers is the hard disk drive. It is a spinning disk or 


and i . " 
tangible components of the computer, i.C., the 
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T sad or write magnetic infor : 
disks with magnetic coatings and heads inn s ee ised cassett t HON, Sms 
Wow cassette as work. In fact, early home Dui de s disc RA De for dana B ndi 

ee iny areas are map ary, 
Binary numbers are recorded as a Series bah, ; all use magnetism to record be ited cars 
north or south. Floppy disks. ZIP drives. and cg E me too close to magnets AE fü, © 
Uhe data on tapes and disks can be destroyed if they co : te 
Other Data Storage a ^ : > 

Some new laptop computers use solid state drives for primary data storage, vy 

memory chips, similar to memory chips in USB keys, charging a series of tin cell phone, E 
on. Binary numbers are recorded by charging or not charg Da stora d x cte t 
chip. Electronic data storage is more rst gina age. Dut after SCVerai : the 

" ʻi zir ability to store clectric ges. í , PCS 
p ND E optics to store binary numbers. As the disk Spins, a laser ic 

reflected or not reflected by a series of tiny mirrored sections on the disk. Writable disks h he 
reflective laver that can be changed by the laser in the computer. Disks are long-lastin ey 
fragile; scratches on the plastic layer prevent the laser from correctly reading reflections from y 
aluminum layer. 

Temps TA tis keys are used for long term data storage. Within Mee 
there are many areas for short term electronic data storage. Small amounts of data are tem uter 
stored in à keyboard, printer and sections of the motherboard and processor. Larger amounts 
data are temporarily stored in the memory chips and video card. Temporary data Storage 


aniy) 
: age area a 
designed to be smaller bur faster than long term storage, and do not retain the data, Ü 
computer is turned off. 


When the 
Organizing Data Storage 


Data is stored as lots of binary numbers, by magnetism, electronits or optics, While 
computer is operating, data is also stored in many temporary locations, Software is responsible 
for organizing, moving and processing all those numbers. The compufers, BIOS contains Simple 
instructions, stored as data in electronic memory, to move data, in and out of differen stora 
locations and around the computer for processing. The computer's operating System, for example 
contains instructions for organizing data into files and folders, managing temporary data Bie: 
and sending data to application programs and devices such as printers. Finally, application 


i" 


^ 


programs process the data. 
The Central Processing Unit (CPU) (CSS 1996) 


Information from an input device or memory is.communicated via the bus to the CPU, 
which is the part of the computer that translates commands and runs programs. The CPU isa 
microprocessor chip- it is a single piece of silicon.eontaining millions of electrical components, 
Information is stored in a CPU memory location called a register. Registers can be thought of as 
the CPU's tiny scratchpad, temporally storing instructions or data. When a program is run, one 
register called the program counter keeps track of which program instruction comes next. The 
CPU's control unit coordinates and fines the CPU's functions and retrieves the next instruction 
from memory. In a typical sequénce;the CPU locates the next instruction in the appropriate 
memory device. The instruction then travels along the bus from the computer's memory to the 
CPU. where it is stored inka special instruction register. Meanwhile, the program counter is 
incremented to prepare for the next instruction. The current instruction is analyzed by a detector, 
which determines what fhe instruction will do. Any data the instruction needs are retrieved via the 
















paced in the CPU's regioon n 
FL a another register or copied to = Wa CPU 
t . 2 
$7 tC DC icc | 
we Once the CPU has executed } 
qon be communicated to an op ni 
A 


^ . 1 dey i i the m 
QUU. ; er o E ice 3 pregram may nequ 
ai ! display- Oth utput dev ife Xe prin: hasa Video display monitor o d lin ge 
: ETS, Overh ] ec or a fiat liquid 


“ad projectors, Videwrassette recorders 


EXC utes the 
Ty locations, 


ific Meme Istructión, and the resulty are 


rs. 
yi in mind thar drives such as 


: a ra 
able of sending.the. computer CD-ROM, DvD 


X informar; 4nd a Flappy diskette dri su 
a 7 ; ation, Py diskette drive may be 
P es are considered'storage devices. but they are nor A E e 
ACE 3 po, 
pet visual Display Unit: The most popul 
» It is also called the Monitor. S 


input/output de 
\ / 


) A Key board ; 
the input data and to receive massages Š 'S used to in 
isp 2 ;$ separated from the main computer & : rom the comp 
sh v7 : "system iSc 
p svslems it is compact with the System mic It bru ^is 
= z color 
«ate rs: 
inte S H RER » 
P |r is an siad ies device which can be used to ¢ , 
or result on mud xx are different types of printers haha ras 
lications.Depen Ing on their speed and approach of pri ti NS 
egories of printers: Printing 
Cs Broadly there are two categories 
« Impact printers: Impact printers use the familiar typewrit 
2 ù ; y ^ i er 
typeface SPRES ia E and inked ribban. Dot-matrix UE 
-impact printers: -i ^L nei e 
í a elecinó fatis Ps on pice st eg Impact a ribbon to print. They 
Ee A Jet technologies Lase AS CD 
of this . This tv int 5 Laser printers and Ink-jet printers 
are ‘ype Ype of printers can produce color printing and elaborate graphics. 
The plotter is a computer printer for 
jsed in applications such as computer-aided 
«ih wide-format conventional printers. A plotter gives a 
pictures on paper using a pen. Plotters are used to print desi 
huildings and so on. 
Difference between an Input and Output Device 
To unde 


Vice is the Visual Display unit 
Put data and Monitor is used to 
iter, A monitor has its own box 
eted to the computer by cable In 
OF monochrome 

iet 


‘ 


opy of the processed 
signed for different types of 


of Printers: 


Approach of hammering a 
rs ure of this type. 


Plotter 


Printing vector graphics. In the past, plotters were 
design, though they have generally been replaced 
hard copy of the output. It draws 
gns of ships and machines, plans for 


] rstand the difference between an input and output device, you must understand 
ihe difference between input aad output. Any information or data that's entered or sent to the 
computer to be processed is considered Input and anything that is displayed from the computer is 
wiput. Therefore, an input device such a 


en as a computer keyboard is capable of having information 
«nt to the computer, but does not display (output) any information. An o 


í rains à ) utput device such as a 
wmpuler printer can print information from the computer but does not send any information 
input) to the computer, 

Bitand Byts 


Most components in a computer can take one of two states: on/off: positive/negative 
harge; erc. We can represent these states by the binary digits 0 (off) and 1 (on). Each binary 
igit (or bit) has two possible values (0, 1), but groups of binary digits can be used to represent 
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$ bats 28 eee basic building : 


jump of 
larger numbers. Mert ermpsner ey mS oer k 
Bhil proums are referred To at bytes 


Computer Memary d in a compter in the form 


To process infarmatvon electronical's, P EL e (0 of 1). 1f a second DR ig ag i “Sy 
! ; vp nén) j z = Sr 
digits, or bits, cach having two pasihe F nons i5 doubled. resulting in fos zna 


y : d s PRA rentet 
sinple bit of information HEC s RE À to thts two-bit representation again d, x Me 
combinations, 00.01.16, er 11. A hird PF addet cilities: 000, 067,010, D71 109.191, 415 US 
number of combinations, resulting in €i EU tems i 
. AES ime = 
Each time a bit is added, the number of pos’ SV a 
i hep e inati of 0s and 15. > a" = : : 
byte has 256 combinations f d d which to store information because it provide, e 
A byte is à useful quantity M“. pet, in lower and upper cases. as well m 
povsible patterns to represent the entire aipha : 2 graphics symbols. includin es 
T ETE arks, and „evera! character-si7cc gr^; r E nen.-E p, 
digits, punctuation marks, 4 á ied as a patem that represents a number tins 
characters such as p. A byte also can be interpre Of beta a 
Q and 255 
aractets 
A kilobyte— 1.024 bytes —€2n store aberit 1.000 che 
A megabyte can store about | million characters 
A gigabyte can store about | billion characters 
A terabyte can store about 1 trillion characters. 


Difference between bits and bytes (CSS 200€) 
Bits, kilobits (Kbps), and megahits (Mbps) are most often used to measure data tra; 


sds. This may refer to how fast you are downloading a file, or how fast Your Interes 
anne is. For cxample, if you are downloading 4 file on pac es yo download i 
might be 240Kbps. This is much faster than a dial-up modem, wic DS out a S 6Kbps, 
Bytes, on the other hand, are used to measure data erae or CCo a CD holds 
700MB (megabytes) of data and a hard drive may hold 250GB ogre /other imponer 
difference is that bytes contain eight bits of data. Therefore, i A0 ps^download is onh 
transferring 30KB of data per second. However, kilobytes per secone & ngas commonly used a 
kilobits per second for measuring data decur speis. After all; using kilobits per second (Kbps; 
k r connection sound cight timcs aster! J. 
datis d important to VERS bytes are abbreviated with a Capital B. where as bits us 
lowercase b. Therefore, Mbps is megabits per second, anid MBps is megabytes per second. So 
8Mbps is cqual to I MBps. 
ilow Memory Works 
Computer memory maybe divided into tW@ broad categories known as 
1. Internal Memory 
2. External Memory 
Internal Memory 
Internal memory operates at, the highest speed and can be accessed directly by the 
Cenetral Processing Unit (CPU), the main electronic circuitry within a computer that processes 
information. Internal memory is. contained on computer chips and uses alectronic circuils to store 
information. External Memory 
External meméry consists of storage on peripheral devices that are slower than intemal 
memories but offer lowercost and the ability to hold data after the computer’s power has been 
turned off, External memory uses inexpensive mass storage devices such as magnetic hard drives, 
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gh Memory (ROM) 
(7 petii PETOS zise known as 
mation stored in RAM 


Th = 


n Irfe i can "CCÉSS memon 
"M son gorad in ROM may be DG Sees; m any order overlay dem COH ae ey 
. e^ z a tH aa y E > a - bd 
ee record ed on ROM usuaite T^RGCess in or maybe erased er written over 


that it m 
‘> S 1 
endican ay be accessed in any order but the 
€3n act be erased or written over. 


E: RAM (Random Accéss'M 
ee! Random Access Mera, pane) CSS 2000) 
- Lam m ! 


uje. These modules - 
A module Modules? are installed 


i > 


ae: 


i$ made 7 
up of small memory chips that form a 


z in o 
ab he RAM slots on the motherboard of the 


ot. 

am Computer PCS are Seored in a dick : 

dies are located inside rhe computer Peli is referred to as the hard disk. Typically 
y sor, you instruct he computer to load this pro YOU Want to use a program such as a word 


€ a 4 

In a matter of seconds the comny: x 

wing hig into eve pest reads the program from the disk and starts loading 
et The more Vi vOUF COMpute i 
AML which can effectively fens a data can be loaded from the hard drive into 
A159 10 v er's perfor sour computer, In fact, adding RAM can be 

a *- Yah ro your comput performance th «t, adding RAM can be more 
KS sd on all computers. an upgrading the processor. Nowadays, 4GB RAM 
= If the computer's power supply is cut 
1x reason data stored in RAM, which is req 


-7 


res information held in the RAM is lost. For 

os rh devices such as USB (Universal Seriai Bus) fa SN use, fias (o pE Storad on become ay 
a aimes referred to as USB pen disks. ‘ash drives and hard disks. USB flash drives 
stora3ze Devices 
S As indicated above, the internal memory (RAM) is temporary, and therefore inf : 
ato be store d on permanent media (hard-disks or USB fash, Hd cm A refore AH ormation 

ing storage erred to as secondary or 
pesh eee de a solidae 

is is a solid-state, nonvolatile, rewri : n 
sonus H aset à Ios M Qu renaerin esty. Baene af i high speed, dural 
yd low voltage requirements, it is ideal for digital cameras, cell pho y i s d held 
computers, pagers and audio recorders. phones. printens, Hanches! 


Comparison of RAM and ROM (CSS 2008/ 2018) 


Read-only memory or ROM is a form of data storage in computers and other electronic 
devices that can not be easily altered or reprogrammed. RAM is referred to as volatile 
memory and is lost when the power is tumed off whereas ROM in non-volatile and the 
contents are retained even after the power is switched off. 

Random Access Memory or RAM is a form of data storage that can be accessed 
nndomly at any time, in any order and from any physical location in contrast to other storage 
&vices, such as hard drives, where the physical location of the data determines the time taken to 


retrieve it. RAM is measured in megabytes and the speed is measured in nanoseconds and RAM 
chips can read data faster than ROM. 

















Definition: 





Random Access Memory or | Read-only memory or ROM is also a form 
RAM is a form of data storage | of data storage that can not be easily altered 
thal can be | or reprogrammed.Stores instuctions that are 
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. for re-booting up ta no- 
= nme | net mese ate hen : " » Make "n 
-— ? ny y opera'c : is " 
acceased eendony i wis any | Se a RO ircd ‘Witches 
: top off Thes 
im any order MU 7 owing [08-1706 
shysicallocation. wt. : z = 

| ick access nnd manipulation 4 Read-only memory 

| 
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. MWY.. - ‘ « the program require NE 
Stands for: | Random Access Mer m erio ROM a sd $ ear PER d in tiat, 
Une: “TRAM allows rhe. con P run | boot the computer, ` sre 
) ickly 10 
read dma — quic 


ding 





and writing 


A3. enne tile i €, its content E 
ile ie. its contents | eint ane ydcvige I5 Powe 4 er taney 
Volatility: | RAM is volatile +e ive is | even when the dc powered off, 
z are lost when the dev | ) — e —— x = T 
powered of: |. — <r RAM j The types en include PRC M. EPE 
I main types ve ELPRO 
E pu E ba RAM and dynamit | Md 
RAM. | o EE 


_—— 


Ca eee iv-used information in A place bids an vere EXtreme 
joue EW ke cue like Internet [.xplorer siis 3 CE zm 1| 7 1 bus ie La (Maye, 
fast. For example, a so Web aUro hard drive. V ith o Hea ke rategi, When SEN ek 
ond URIs of recently sa Veo he pages und images don't ive o c ownloaded vy 
pape veu have recently TREE accessing your computer i an x i faster ^R 
S ENTE Md rH poche Web sifes can ui Ue OTR Ao gnilicantly, Most wd 
c s t i quede * < 
ra aot wh aene (RAND rs compar MCB 
Mecess more quickly than it can access regular ex : piis de dou hae MN 
processes data, it looks first in the cuche memory A ne-consuming reading of data fy Siria 
rending of data), it does not have to do the more t C om larger 
memory jJ mory is sometimes described in levels of closeness ahd accessibility ta the 
FN he memory Is she is on the same chip as the microprocessor. (For example, ia 
microprocessor. An LI cac : level-] cache built intó*fts chip.) L2 is ys | 
PowerPC 601 processor has a 32 kilobyte cy Main NO is usuali adyn Sually a 
separate static RAM (SRAM) chip. The main RAM (Mai ty ynamic RAM 
(DRAM) chip. 


i n RAM and Cache Memory (GSS 2008) 
pio es computer is organized in lo à Kierarehy and they are organized considering 
the time taken to access them, cost and capacity. RAM and cache memory are two members in 
this memory hierarchy. RAM (Random Atcess Memory) is the primary memory used th 
computer. Its individual memory cells can be aecessed in any sequence, and therefore t is called 
the random access memory. RAMs are divided in to two categories as Static RAM (SRAM) ang 
Dynamic RAM (DRAM). Cache, mémoty is a special memory used by the CPU (Cental 
Processing Unit) of a computer for the purpose of decreasing the average time required to actes 
memory, 


In the memory Iicrarchy./cache memory is the closer memory to the CPU when 


compared with the RAM. Gache memory is much faster and also expensive when compared with 
the RAM. But the capacity ofthe RAM memory is larger than the capacity of the cache memory. 
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jhe cache memory Is also organiz 
nt t and capacity. 
st. 


mo 


ed a 1 i 
- s hierarchy as L1, L2 and L3 caches that ditfer in 
qe la a computer, à register is on 
3 rocessor: A coe Sus may helg atm 
e uch as 3 bit sequence or mU N Beh 


2:08 [ 
small Set of data holding places that are part of a 

Puter instruction, a storage address, or any kind of 

dracters). Some instructions specify registers as part 


cok that the contents of two defined registers be 
1) rec " ., 
: Tegister A Tepister must be large cnough to hold an 
uter. designs, there are smaller eid ra a register must be 32 bits in length, In 
E: eaters = > - r 
r 1 $e Depending on the processor thet For example, half-registers - for shorte 
ru 


bitrAcf Tames. en and language rules, registers may be numbered 
ye ar f 

mory 
al me 


patêmal memory can general 
farion galled magneto-optical, 
ín etit storage 
Magnetic storage uses different patterns of magne 
c to store information. Magnetic Storage 
ute more read/write heads which may conta; 
one OF A read/write head only covers à part « 
be moved relative to another in order to a 
n take these forms: 
wil Magnetic disk 
d o Floppy disk, used for off. 


, : line storage (Is a flexible plastic disk couted with 
Perera Nk eL by a protective jacket, used mainly by computers 
lo store data magnetically.) ’ 

2 Ferd disk driv €, used for secondary storage (Is a memory device that is covered 
with a magnetic coating on which digital information is stored.) 
Magnetic tape data storage; used for tertiary and off-line storage 
In early computers, magnetic stora 
magnetic drum, or core memory, 
bubble memory. Also unlike today, 
Optical Storage 


Y be classified as cither magnetic of optical, or s 


lization on a magnetically coated 
's non-volatile The information is accessed using 
^ one or more recording transducers. 

f the surface so that the head or medium or both 
teess data. In modern computers, Magnetic storage 


Be was also used for primary storage in a form of 
core rope memory, thin-film memory, twistor memory or 
mágneuc tape was often used for secondary storage. 


Optical storage, the typical Optical disc, stores information in deformities on the surface 
ofa circular disc and reads this information by illuminating the surface with a laser diode and 
observing the reflection. Optical disc storage is non 
(read only media), formed once (write once media) 


-volatile. The deformities may be permanent 
The following forms are currently in common use: 


or reversible (recordable or read/write media). 

CD, CD-ROM, DVD, BD-ROM: Read only storage, used for mass distribution of digital 

information (music, video, computer programs) 

CD-R, DVD-R, DVD+R BD-R: Write once storage, used for tertiary and off-line storage 

* CD-RW, DVD-RW, DVD+RW, DVD-RAM, BD-RE: Slow write, fast read storage, used 
for tertiary and off-line storage 


Ultra Density Optical or UDO is similar in capacity to BD-R or BD-RE and is slow write 
fast read storage used for tertiary and off-line storage 
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These are semiconductor memor! 
They are characterized as vola 
access memories (RAM) or 
memories (ROM ). Thes 
They contain program and E | 

SSt 


| 

currently being used by micro process’ Slower than primary memories, | 

“These memories are fast enough to interact 3 

i i x S a es BAA iin | SSS E 
with the microprocessor. ' Also known as Backup Memory or A 





—À — N 


vese are used to for bulk storage ~~ 


~~ 








Also known as Main Memory | Memory. E.g. Tapes, Floppies, Hard a] 
!CDROMs,DVDs  —— ises, 
So ee: explain the functiog ~~ 
O: Draw a basic computer block diagram an : ction of cach 
part. (CSS-2017) 
Block diagram of computer: i n Ad'fjirent i 
8 r ( device to perform a different job. A co 
A computer takes help of a differen esirable result. When we pet inside dro Can 


ad 
rocess a large volume of data and produce : x " S 
Gorogites we find that there are different hardware components (categorized under differen X 


or unit) playing their roles to support the overall processing of a computer system? Thé fg, 


selow explains the block diagram of computer system. 


sternal Parts of the Central Processor 
PROGRAM 


& DATA 
INPUT 
UNIT 


d —o-—-—————————————du--— 






=.=.. “x 
A 


-——— oo ooo Áo 


CENTRAL 
PROCESSING 
UNIT 





ARITHMETIG.. 
LOGIC UNIT 


A computer as shown in above fig pefforms basically five major 
operations or functions irrespective of their size and make. These 
are 

J) Yt accepts data or instructiOhs by way of input 

2) It stores data g 

3) It can process datas requiréd by the user 

4) it gives results in the form of output 

5) h controls all operations inside a computer. We discuss below 
each of these operations. 
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f ical Unit (ALU j 
tic Logica <=) (CSS 2609 
qi ner you enter data through the in 


acessing of the data and i Rut device it 


Dstructian a 


is stored in the pr; "c unit T 
. Ans performed by re e primary storage unit, The 
rations P y the ALU are addi e md by Arithmetic Logícal Unit, The 


qual 
> D 


ot * --an. Data is transfere ; : "ui 
T. Md back to a7 19 ALU from we lon, multiplication, division, logic 
s put ^ 4 CU) (CSS 200 TBC unit for further pr Ec unit when required, After processing 
«^ ol Unit (CU) 0) Processing or getting stored 


cont? The next component of computer is th 
. j s: e 

jat things arg done In Proper fashion. Co 
ine. Qs using tme signal. The contro} yni 


= x Ud - : k 
if and insteuctions are executed Things ae the sequence in which computer 
4g? ; interprétation of the instructions and iss s processing of programs stored in thc main 







semen ‘hei also acts as a switch board o 
e set usly- Thereby it coordinates the acti 
int ihe input and output. 

ient (OSS 1991/2000) 2002) 

sif? ^ that run the com 

f perams puter are called s 

e T s particular type of task— for example, to dd 


o iple 
“write 2 letter, to display and modify a photograph, 


cen When several users access the computer 
! T . < , 
ES Of computer's peripheral equipment as they 


are. Software generally is designed to 
| the arm of a robot to weld a car's body, 
or to direct the general operation of the 


system = ftware is se ; 
i pub fus vasi sae to control and manage the operations of computer 
raware- 1 se and allocation of different hardware components. It enables 


-ation programs to execute properly. It controls e: : : i 
plic? Saving data on disk ols the basic operations as follows: 


o Making computer to work for us 
o Printing à document etc. 
gxamples of System Software 
come exam, ples of system software are as follows: 
` e Operating System 
e Utility Programs 
« Device Drivers 
Application Software 
Application software is used to perform various applications on the computer. It helps a 
computer user to perform specific tasks. People use application software according to their needs. 
iis also known as application package. 
Categories of Application Software 
The main categories of application software are as follows: 
1) Customized Software 
Customized soflware is a type of application software that is designed for a particular 
customer or organization. It is developed to meet the exact requirements of a particular customer 
ot organization. A Customized software can be developed by single programmer or a team of 
‘programmers. The cost of customized software is more than packaged software. 
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Example 


"e 1 S i is sy ori 
Oo A Software that is developed for a particular university an example of custo l 
software. Ming 


b) Pack 
ckage Software Te iare i ; 

Package software is a type of application UR MSS for x le 
general public. It is also known as a AMEE Ey it rog Sain Ee v © the 
daily activities. Package software is normally deviloped Dy ewpers PERENE. Periam, 
Examples 


^ 

O Spreadsheet such as MS excel and Lotus 123 x Uc 

o Database software such as MS access and Osce e licati 
Comparison between System Software and Application Software 












it is general-purpose software — 
















M is used to manage computer resources. | Iris used to solve particular Problems, 

| Wexecutes all the time in computer___ It executes asa T. er te quite: 
The number of system software is less than | The number of application software i: Much 
application software more than system software w, 


| for > 

work compu Or à 
Utility Softwarc eiod ' 

Utility software is a kind of system software designe to help analyse, confipur 
optimize and maintain the computer. A single piece of utility software is usually ealled utility o 
tool. T 

Uuility software should be contrasted with application software, whith allows use 
things like creating text documents, playing games, listening to music or: Surfing the web, Bah 
than providing these kind of user- oriented or output — oriented. functionality, utility software 
usually focuses on how the computer infra structure (including the, computer hardware, OS 
application software and data storage). — i ' 

Most utilities are highly specialized and designed to perform only a single task or Mes 
some utility suites that combine several features in one software. 
Most major OS come with several pre- installed utilities. 
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Q: Name three basic buses employed in a computer and explain what cach is used 
for. (CSS-2017) 


Bus 
When referring to a computer. the bus alsó-known as the address bus, data bus, or local 
bus is a data connection between two or more devices connected to the computer, For example, a 
bus enables a computer processor to communicate with the memory or a vidco card to 
communicate with the memory. 





M3 


Frontside Bus 


ATA (IDE; Bus 





The bus contains multiple wires (signal lines) that contai 

sseribes the méitor gearan of where the data is being habria 
ire in the DOSES bil of information, which means the m 
"formation it can address, For example, a computer with a 32-bit a 


mory, and a computer with a 36-bit bus can addre 
of me A bus is capable of being a parallel or se dress 64 G 


an internal bus or local bus and an ext 


ssing information that 
re it is being retrieved. Each 
ore wires a bus has the more 
ddress bus can address 4 GB 
B of memory, 
rial i and today all computers utilize two bus 
: zb ernal bus, also called the expansion bus. 
sernal bus enables communication between internal components such às 4 vule un hy 
memory: An ex : 
5 sCSI device. . 
A computer or device's bus speed is listed in MHz. eg, 100 MHz FSB. The throughput 
of a bus i5 measured in bits per second or megabytes per second. 
. Examples of computer buses 
O-P 


es, 


| i e E ES À 
ternal bus is capable of communicating with external components such as a USB 
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AGP HyperTranspon PATA SATA 
ATA IDE PC Card SBus 

EISA ISA PCI SCSI 
eSATA MCA PCIe Thunderbolt 
ExpressCard NuBus PCMCIA USB 
Firewire VLB 

FSB VME Bus 


Most popular computer bus 
Today, many of the buses listed above are no longer used or are not as common. Below is 
alisting of the most buses and how they are used with a computer. 
e eSATA and SATA - Computer hard drives and disc drives. 
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«  PClc- Computer exps : 
e USB - Computer periphera S. 
Three Types of Buses 


electronic signals back and forth amony 
A computer sends 


salle x i 
< on the motherboard called buses each c4 ts Varin, 
components. For efficiency. speed and simplifies its operation. On}, '"* 


. 38 . E omputers i (o OREL 
kind of signal: fis tee o ree expansion cards and extemal devices, al] compute hc 
motherboards have differen ‘ 


: j «s. The whole syst TS 
hree funda | buses Control Instruction and Address ystem Operates ^i 
three fundamental buses. $ 


these huses- 


Fhe m therbo TX ge - e system. The cont 


e parts in the compute 5. fi 
the other buses. is simply a Se! of goanecticns ETE $ hé next one d S i AN pans "a e 
€ other buses. is simp) : A e does qot. i 
to «s > noe that if one connection carrics 8 JOE EE reverse roles; the v IL means thay, ' 
nice daft reads from memory. If the secura ^ A E "16. 32 e gi i oe Write, he 
i Si ith the “chunking e By Ms ae ts ata ti lo 
sr connections deal wi A er ES n * me. Sc 
seabed sie k iT dam is being shuttled to the central pager’ [rom memory or the kéy Sil 
others determi s . wrong place. : 
Uhis signaling system prevents data from going t9 thc RP 
ua 2 dats bus acts äs 8 conduit for data from the keyboard. Lapa and other deyi 
asses information at speeds up te billions of characters per second. E Processor N 
scs x CL » * . E 
be data, performs calculations. and moves new data ue S TE e hard drive 
locations The control bus determines which direction the data ts g. 
Address Bus ; x 
i The computer must be able to access Cven character o RA tápidly. sq " 
:haracter has its own address number. The central processor specifies which addresses it Wants; 
E muc carries this information to a memory controller cireu: lo 
read or write and the address bus carries RSI Uy. Se CULL Which 
l sand fetches the information. Some locations, called random-access menory, hold ptor 
oca ano ion results. Other locations poinLtothehard drive, wam 


instructions and temporary calculati : : a WS $ Mouse a 

ayer d The control bus specifies which of these two sets of addresses become active N 
rticular memory operation. n j 

d Differences between Computer Hardware and-Softw are (CSS 2008) 

po ena | Software = 

| Definition: Devices that are required to store 

and execute (or run) the software. 


" 
i: 


for a 













Collection of instructions thy] 
«enables a user to interact with the 
computer. Software is a ad 
that enables a computer to perfonn 
a specific task, as opposed to thy 
physical components of the system ! 
hardware). 




















' Types: Input, storage proccssing, control, | System software, Programming | 
| and output dévices. software, and Application 

j software. | 
| CD-ROM, imonitor, printer, video Quickbooks, Adobe Acrobat, 
card, scdnners, label makers, | Winoms-Cs. Internet Explorer, 

» routers, and modems. Microsoft Word , Microsoft Excel. | 
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——~] Hardware sema II 
SVE ns (hus NCC 

system for soft Pedeliven: | F = 

x a ML. Y To SEN TUR < 

| hardware of re soltitiong. The Perform the spevifie task you 









| 
infrequent COWmputer ; | heed to complete. Software is 
wently — Ende is | generally rede 
compariso MWneed tls N not needed to for the 
ATSC n > : = à A 
data, whi h WM Nsofiw are and hardware to perform its basic level 
UI, ic a. AA ~ 4S THES * = . 
that ul PRCA in the sens | tasks such as tuming on and 
| AA N Radlly cw nse | reponding to input, | 
TE modil iedot erased on d e ated, 
e Hardware stans frases € Comput i 
; NW WE Stoina arx aoe Mm 
wf dency — solvate is loaded once | To deliver its set of instructions, | 
jam ES < Pardware failure is 4 Software is installed on hardware. | 
pil" Hardware does have aee | Software failure is svstematie. | 
l fuilure Cus : : 
LAS failure AL the last stage. ing | Software does not have an | 
ears iard ean. __}_ ereasing failure rate 
-pility? are Wears out over Lime 4 Increasing failure rate, — 
por? . Sofhware does not wear out over | 
Une. | owever, bugs are | 
ees discovered in software as time | 
a Hardware is physical is ; 0 i passes. 
Gate ee a are 18 physical in nature = —— — 


^ 


scribe various types of compute ___ | Software is logical in nature. 
j Des 


rs el ssi cr = , 
Ü ity and speed. (CSS-2017) assified on the basis of size, memory, 
c 
ame > Classificati 
ers can be g uon of Computers by Size 
Computers ; grouped into six major catevories wordi Ze "ul . 
Eo S ifie funetions. gofiés according to size, with each 
(NÉ Supercomputers 
, ~ 
3 Mainframes 
j Mini-computers 
s Servers 


Personal computers 
Embedded systems 


a ` ~ 
Generally. larger categories of computers have higher processing speeds while smaller 
ges are a better experience for personal computing. 


supercomputers 
A computer or array of computers that act as one collective machine capable of 
processing enormous amounts of data. Supercomputers are used for very complex jobs such as 
nuclear research or forecasting weather patterns. 

The size of a supercomputer can differ widely, depending on how many computers make 
yp the supercomputer. A supercomputer could be made up of 10, 100, 1000, or more computers. 
jl working together. As of 2016, the largest supercomputer is the Sunway V'aihuLight in China, lt 
aisists of 40,960 RISC processors, each with 256 cores, totaling 10.649,600 cores. The Sunwas 
jaihul.ight is capable of 93 petaflops of processing power and uses a custom operating system, 
alled Sunway RaiseOS. 

The Top Supercomputer Every Year From 2008-2017 


Speed in PFLOPS ___ 


















00 oadrunner IBM - USA pum e 
2009 | Jaguar Cray - USA 11.759 





r 





www.urdukutabkhanapk.blogspot.com 


AU oS MULA t EE 





HSM Super Genera 


a. 125060  ——— 

- a7 -Ching ,;— VES Sa 
rs a a a omo 
2010 J Tianhe : VA | rugis - Japan — lors ~m =a] 
a K Compute . ——————[Cry-U5^ ti ————— ^ 
3012. |! | ——————- | Nun! ~China_| ae ~ ee 
2013 | Tinphe- 2  ————— NUDI -China i ne Ses = 
2014 | 1 ianhe 7 Sea — {NU DT -China — 1 S30 E en 
2045 Tianhe s MÀ 7À T NISC aGhine_ oue e S| 
2016. | Sunway Taihul igh —  — | NSC -China — 930] — X xr du 

| 2007 “Sunway Taihul ight — a 2 
Mainframes nd owerful machines. However, they fall shan: 
Mainframe computers i ree B compiten. They arc likc big file serv Nin 
c 


at the computation ability 5€ 
multiple users from nearby 8n cen 
known as big ian. Tere vide lar with businesses. 

simultaneously. This makes mes pum are capable of operating for over 10 years witho 

They are also resilient as Ae) 7. “ee »mputers. This ca 
" Re is RA ranfééme using terminals or personal comp n happe 

"SCTES CeS^ > , N) 

"di iwi network (WAN). OTT 

MITT Sereni s epis run the z/OS (operating system) on 64bit architecture, 
ost of these sys 

aac el TS generi purpose devices iun "e M expenses ay 
micompulers à -| helow that of mainframe systems By t 

with a larger ace Their processing Power is below 1 ystems bu, abdo te 

capabilities of personal computers = lar i 

a Also Lee as mid-range computers. piu pini npe sta eR No but hay 
X , * 

become almost extinct. because of the popularity of pe P eater can = 

orf sks reserved for minis. — m M 

perform most of the M j s unveiled in 1967 by Digital Equipment Corporatio 

The first minicomputer was u ; As n and wa, 
followed later by designs from IBM and other comp sig " i 

They became popular for control related functions as*Opposcd tO computing prow 

hey OSS ; limited to dedicated control assignments in mi Ss, 
Over the years, their usage was lim! mid-range 
organizations. c : 
Microcomputers/Personal omputers h 

Microcomputers are the smallest, least expensive ane a Mieten computer system, 
They have a small memory. less processing Power £7 s : 2 y er, and permit fewe 
peripherals compared to super and mainframe CERNI. ra ey ii Hok commonly known a 
personal computers or simply PCs. The term was initially used to refer to IBM compari, 
computers. à fu : 

They became popular in the 70s and 80s. a! the dawn of the microprocessor chips, These 
chips meant that a machine used by one individual was now feasible. 

The advent of PCs meant cheaper alternatives to more expensive and centralized Systems. 
l'hey were more affordable for office Ase and created cheaper networking environments, By the 
mid-1990s, they became the;de facto computer of choice for offices and homes. The last 20 year 
have seen the proliferatiomof even smaller systems, 


This signaled the start of the mobile age, which continued to go with the trend of smaller 
devices as the new, century progressed. This ultimately gave birth to wearable computers ani 
gadgets, 


s wes Cts, en rm, 
d remote locations fe access resources at the same lim : 


handle massive amounts of data Boing im E 


ut failin 
N Within the 


SY 






at vices similar to smartphones. The 





ner G 
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-o uters 
y ters are made up of 
P" Pomp DRE p Separate compo 
“ye? he system , ectangular case * Rents Such as: 
wt + rocessor, memory mo a Conta} . $ 
B qicc?P niter ry odules: disk ürive Ws important parts like the motherboard 
emo * nd optical drive. j 
J Quse. 
r peyboard 
pu 


’ ters 
Qi Mobile devices have becóme the norm ; 
D i ; m 
case of use On the/po, and b recent years, M 

ete NN >, attery à . Most users opt for laptops and 
ge i features thatwnake mobile systems a power. : is 
e E tended battery Use. 
ps wi-Fi capabilities, 

: Mobility. 
common types of mobile computers in 


favorite include: 


clude: 


pers onal Digital Assistants (PDA). 
ie Gadgets 

Like the term suggests, wearable com 
" desig ned to be worn or attached onte 


ut : hes - x 
bi oo or simply wearables, are miniature devices 
your body Wearables are designed to function as 


typical ide <i H ` - P 
a T. reas general y y provide specific functions like healt 
aont ori E iden pea s Asp wearables offer a fuller computing xperience that elades 
ding emails, the ystems will ship j 
re? 


ies of these devices inelüde RESIS See embedded devices capable of minimal functions. 


tches, smartglass 
» glasses, smartclothes, and smartshoes. 
Computer Programming Languages 


Me n guages. Low | of programming languages. These are Low Level Languages 
QUIE guages. Low Level languages are further divided into M 
vssembly language. 


ow level languages 


pamp 


e 


achine language and 


á des term low level means closeness to the way in which the machine has been built. Low 
(evel ta 


uages are machine oriented and require ! 
1 ~ extensive knowledge of computer hardware 
and its Con figuration. The low level languages are: B p r 


. Machine Language 
9, Assembly Language 
Machine Language 


Machine Language is the language of the computer and is the only language that is 
directly understood by the computer. We also call it machine code and it is written as strings of 
i's and 0’s. It is on this basis that the computer is designed. When this sequence of codes is fed to 


ihe computer, it recognizes the codes and converts it in to electrical signals needed to run it, For 
sample, a program instruction may look like this: 


1011000111101 


It is not an easy language it is considered to the first generation language. It is also 
difficult to debug the program written in this language. 


wt. 
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i .the programming structure. Assembly Language 
improve on machine level language heeause this Aes 
the nd its corresponding machine lanpua Den 


Assembly Language 
It is the first step (o 


> awaton 35 
the same efficiency of excecutia 


m a hp, 

age propra ie wage an Prop, t 

translator between assembly Ianguar es forms the assembly language and a translato, Otra 
The set of symbols and lette ‘ate the programs written in assembly I 


5 ircd to {rans angua Pre. 
(called Assembler) is require by the comput ndar ints 
machine language for execution 3 xum 
language 
Hiph Level Languages 

Assembly language anc © 
hardware to overcome this limitat 


er, i is considered to be a seca 


d machine language require extensive knowledge 
mac = 


: ARES ET den ERSTES Co 
"ec structions in. English lik m 
on. a user writes the inst E like senten er 


: "ie rvpe of compuler vou are usinp Nees 
perform the logic of the problem irrespective ct apt level died are simple He Bua A 
vl 4: RN: d to as high-level language. F E EEUU hana; an age abe 
used for this ts referred to cal symbols like +. -- %, /, ctc. 10 n T ‘onstruction, hay 

ae oe : Xue eines has to be converted 10 UR eiit er the Compute 

Fs beara z sented languages because I : 
pere sane) languages segnato COB DU. ücemusbn ia net ction $ 
ipd, voces : m z ee ane language where there is very little preme d 

Language) is mostly suitable Te : 


z rarte anguages like FORT Css) 
and huge output. There are mathematical e ER Code) dois F omy 
Translation) and BASIC (Beginners All-purpose >Y re very lire 

rocessing is required. “hi 
ree Higher level languages have a major adrenal TE Because that they are see 
ivher-leve >uapes are casy to learn i NT / p * War 4 
ir aite Vin "E our day-to-day life. The programs can easily be debugged Y. E 
machine independent. 
SOTEN is a program that translates the instructions of DSA Ra a to 
language. It is called compiler because it compiles every es NN em i. ales i 
level languages into machine language. Thus compiler v prog d Ae Pr "Ke asse 
more sophisticated. It scans the entire program first and then bb» a: 5 My machine 
program written by the programmer in higher-level language Is 2 E E program, 
program is converted to machine language by the compiler It ts ca edobject progr am. 
A compiler can translate only those source programs, which have been Written, in tha 
language for which the compiler is meant for. For example,» FORTRAN compiler wil i 
compile source code written in COBOL language. 
The Types of computer 
Computers are divided into three types according to their structure, speed and 
architecture. 
1. Analog Computers 
2. Digital Computers 
3. Hybrid Computers 
Analog computers: 
“The computers which providews continuous information are called analog computers.” 
Analog computers represent physical quantities in the form of waves or in continuous 


matching 
: higher. 
mbler by 
code, 


e 
After this 


form 







r A$-*—— 





LT o9 AOD 






„tics of the analog computers; 

p oer computers have no state 

m m - ced of analog computer is (aut 
a TR se computers are not reliable 


a ege computers became the base [ct dio; 
F mputers are difficult to 'Elal compute 
Ü pose compute fs arc CASH to develop se 
f res computers have small memory 
1 
gi To uters: 


ai c uters Which’ pres i 
gil pne COMP present physical ities wi 
" Th N tadbstiation arc éatied Hi with the help of symbols or numbers 
sper istics of thé digital computers, ^ ^ o mPuters." 
" € ra 4 i 
pral pital computers have two states On (0) and Off (1 
* d) ppoe Mpp yers are easy to use, is 
umah being like to use digital computers 
() arnese computers are reliable. l 
d) Pral computers have big memory. 
dking speed of digital computers i 
NE Api eru divide ecu as compared to analog computers. 
orn = erent igori e ; pers 7 "FS, 
on p ante and super computers. categories such as personal computers, 
ail computers: Pe ORUM 
! e i * alieni 
ily ud ave qualities of both digital and analog computers arc called 
:d comp i 
r rid co z uter h 
yb Hybrid comp m the speed of analdg and the accuracy of digital computer. 
acteristics of the Hybrid computers: 
har These computers are reliable and provide 
These computers are fast and speedy, 
or Computers/Desktop computers: 
e i : 
n These ad shane cpap net and are used by a single user. Desktop computers are also 
sled Person al comp c We can use these computers easily in offices, colleges, schools. 
versities, homes, and factories. 
characteristics of Desktop computers: 
a) These computers have fast speed and accuracy 
b) Small in size 
dj These computers are easy to move 
gj These computers are cheaper 


accurate result. 


f We can use desktop computers as a single user and multi-user environment 
Laptop Computers/Notebook: 


Lap top computers are another category of personal computers. These computers are 
small in size and light packed in, These computers are moveable because they work on batteries 
snd can operate without an external power source. Laptop computers are also called Notebook 


conputers because the size of these computers is about one- inch notebook and weight is from 
four to eight pounds. 
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Range of Computer Ability ves and power. The smallest are e 
Eis ax E Saree me, p wristwatches These 
mpute SN ob ete a 4 s. 
the SUM e appliances, such as televisions 4 w 


icular television fi `a thin 
f ifie task, such as wining te A MN are “hard time de al 
reprogrammed for a speciile tass. nae They generaly i "Wired Wiens d 
Nope abhi itty ae ing accurate me. They EI caved at jg ity 
doses of medicine, ar keep Ed that cannot be reprogr ae T E hel 
1 * rin mesi s eire ` da "co ONE X 
proa are repre I Ms xn vary enormously T their ce Ed SS ME. ated Spe " 
rogrammable con : S y se . heid in one eallec 
and pisviical size. Some nl! computers Dd quie systems, and address bog ie E R cig) 
Seam - ; PPR ; potepads, ` Ze SEU : Safe ET 
IG „ip : "oni Ased as nc Al. 5 iter networks to exe . Qui 
is E arms Maps connect to worldwide compt mpiss-af minii Bhi infor Peg 
With ar phone, y TE * nl50 exam ` - a ^nu 
tesa rtiene a facation, Fail held game devices me € ia 
Raraicss v c . 


day. Al SER TRAN 

a E ties of computers that we see today. though they 

Now let us discuss the vat ideá into different Categories depending Upon yee 

the fifth generation they can be fora There are 6 types of computer based on the ms 

els y users. P 

efficiency, memory and number o 

and storing capabilities, they are 

Micro Computer: (CSS 1991) est end of the computer range in terms of speed and 
Microcomputer is at the eo The first Microcomputers were buih of age 

e itv, Iw CPU is a microp sso. pra ersonal Computers = hi 

rui zi ee chips. The most common application RUE es. Án deu (PC) jg i By 

ener the PC supports a number of input and pom e un BOLT: nt of 8-bit eiiis 

16-bit End 32-bit chips. Examples üifimieToco mpa pee PCS l 

Portable Laptop L porban Canpa ieS dnd desktop PCs are typically used in bis; 

table laptop and nateboo’ © stks rocessing, to track ness 

and at Mis to cea Eui on computer networks. hà NOR P zh is ei finafices 

anc Ç cloc * ^ pe , re j * 

for entertainment. They have large amounts Š i a Oue ‘trackball or on oi a Programy 

and documents. They are equipped with a SERERA CD) to display igbona device 
‘ x : iqui ystal display t*- 7 * Laptop ana 

i isplav monitor or liquid cry i i s. P ang 

Ue paige eet usually have hardware and software se a Pr im they are mo 

. N b. x M » -h1 n f d 
chipsót and have flat, lightweight LCDs instead of television play mo 


nitors, Mos 
x KUN " synonymous, 
sources consider the terms “laptop and “notebook” synony 
Workstations 


>x 


Workstations are similar to personal computers but V. Eres m m 
ois > s 1er workst 

extensive mathematical abilities, and they arc kr gn. to buco Led Or Person 
computers to exchange data. They are typically found nyse i » 8nd business 


environments—especially financial ones, such as stock exchanges—that require complex ang fasi 
computations. 


Mini Computer: 


More 


This is designed to suppor maresthan One user at a "ime. It possesses large Storage 
capacitv and operates at a higher speed. The mini computer IS used in EAD system in which 
Mic users can work at the same time. This type of computer 1s generally used for processing 


large volume of data in an organisation = They are also used as servers in Local Area Networks 
(LAN). 


Mainframes: 


These types of computers are generally 32 


-bit microprocessors. They operate at very high 
speed. have very large storage capacity an 


d can handle the work load of many users. They are 











































EU -f un 


nj 
4 


4 Wy : 
m " 


i 


we 


d in centralised databases. Th 


"454 
WAN): Example of mainframe, 


re pr Wo used ns controlli in Wi 
E NE Qe un trolling nodes in Wide Area 
Sir Cors are like mainframe co ~ 
wut om 
m 


3000 series, 
Puterayy,, 
QM, as have been desiyne 
" OM ANG mos * ? DM C 
supere NT ers They hav Pensive Machines, They have high 
Supercomputers » X We buik a multiprocessing technique. One 
SEM" irm ge May bei * Uy intereonnectin 
emote (eid Mey A cera [t désign and euet "Sed for whether (orecustia : dies ji F 
uters are CRAY YMP CRAY er ar p. biomedica 


NEC SX-3, CRAY oe technology. Examples of 


a small chi 
es, This q 


ie sed Th m 
overall Speca. LACY nre the 
: speed compared lo other 


int in Which 


d for optimum processing 
cesso 


cas of scien 


N: This means the smal 


ype of | chip can be put 
: ashing Machi OF technology is known as embedded 
piffcrence hetween a Microcomputer an "n Telephone, Telephone 
om putér — posce d 
' MIEL —— 













a Mini c 
UN For is a sanded nico Minicom intcomputer (CSS 2008 
cragomput : standard de ni SS 2008) 


Sepe mur 
A WI used at a home and in business. i ers are mid-sized computer used 
| amp Universities, research labs and small 
~ omputer is a computer with Wa porations 
4 c : a ini 
N pupa as its CPU, Minicomputers are faster than 
..-aproc’: = icrocompute 
cheap, compact and can be easily | They a OE 
VY are expensive and larger than 
Microcon 
gle-user com ET 


puter | Minie 
most common types of storage 


omp 
es used with. microcomputers are tapes 


d uter is a multi-user computer. 
For Secondary storage, most minicomputers 
use Magnetic disks or tapes. 7 








is powerful than 
Microcomputer but not as super computer 
and mainframe computer. 


«ffe ence between Niatatrame *.omputer and Su ercomputer (CSS 2008 
Mainframe : : Supercomputer 
Mainframe uses its processing power to 


| 





^ Supercomputer utilizes all its processing 
xecute multiple programs concurrently, 
e 


speed and power in executing a few programs 
as fast as possible : 
The performance of Supercomputer 1s 
measured in terms of Flop/s (Floating, Point 
Operations per Second 
Supercomputer executes complicated 
computations and utilizes large memory. 












For Mainframe, performance is measured in 
Fors of MIPS (Millions of Instructions per 
sond). : 

See undertake simple computational 
task that involves huge amount of external 
data 

Mainframes execute broader tasks 
critical back end data processing, 
warehousing ete. 









like | Supercomputers are purpose built for 


tasks 
data | like simulation, modelling, research etc. 
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tworks . 
Compu ter pé technological fields of our time. ^ 
; tan 
^" nd impor 
" ; most exciting 8 2 
si Me * snnected computers. Networks ma Xue 
Jaen anticis provides a general Overview of «ite 
"e 5 E 
d ide variety of characteristics. iiA ofa network. Sty e 
according to a wide v y ic comp ‘ 
types ea categories and presents gn ified as 
Based on their scale, networks eam 2 
a Personal Area Network ME 
* Local Area Network (LA Y 
= Wide Area Network doge ) Wee DU 
dro Re nene nn IPAn) isa vnd ge devices that are used ; 
rs oue : mple: : ij 
A personai cae to one person. Some Ev a RE of a PAN is typically abou 20.35 an, 
computer devices s phones and scanners. Y uter buses such as USB and Fi Teg, 
printers, fax machines, telep TT av bc wired with comp de possible with network q reWj X 
cicer iue M CWPAN) can also be ma pe chnoiugi 
wireless personal area netwe 
such as IrDA and Bluetooth 
sists of several PCs ar 
FOR Avea Meint RER arca network ed i same building or office tation, 
ssl qud al computer called a server, olen x server often contains all of a nen lf 
ee vis and: ANARE programs and data- be set up without large storage c4 NU" 
he epa guardo les LAN workstations or PCs to example, a hard drive) specie. Nitigs 
group's data and enab e have "local" memory (for "c (ie Est of the wars ilselr 
in this scenario, each PC yip s on the server. This reduces Ber bera M Air p 
but the bulk of storage resi ar can be purchased, and it mkA individual woe ~X of Software 
because less expensive compu ly on the server rather than on eee They sec ^ ation or pe 
because the software D peels commonly are M UE dk the S The nnected 
Mainframe computers àn sats that have no computátiona fs cts kal hd i dump: 
ioe ese ele a EN data into, or receive OD ut from, i 
terminals are use y 3 M. 
Wide are networks (WAT) networks that span large geographical areas, Computer 
Wide irei nerona NA acilities in another city or Country, For example, a Person in 
can enpinegt to these tepore LE n end archives of the Senate in Islamabad, The larges 
Queua can browse through the compu ee of networks(finxed by common communist’ 
eL e af can d standardsethat enable computers to communica 
programs and protocols (a set of established s i 
noe ue areis | (HTTP) is the main access protocol of the World Wide We 
Hypertext Transfer eae of communication protocols used on the Interne, Web 
an i Ioab ent De Been stems to-Communicate in order to share and exchange 
servicesalso use HTTP to allow software sysh 


: e 
A computer network is a group 


ation a 
Na p 


business logic and data. 


s aus by British physicist Timothy Berners-Lee 
Web. developed"in the 1980s " 
isas soe oe eee resources aceessed primarily through the AM MIN can Obtain a 
Is a Sy f information in the form 6f text, graphics, sounds, or video. These lala are extensively 
Hek enabling users to browse (transfer their attention from one information site tw 


another) via buttons, highlighted text, or sophisticated searching software known as search 
engines. 





l 


LLL 


Components 


problems 


Data Transmission 
a 


Error 
Cost 


Ownership 


Spread 





Maintenance costs 





‘Congestion 










it, Tt ERES 
that CONG neve tag oS ——— À———À A 
Kenan Sannick bui e WAN is a network that covers a 
LAN Areas) S in broad area using Private or public 
| alters high data iraz =~} Network transports 
se > P -rim I . - — M M 
SON ‘ansfee} WAN has lower data transfer 
0°20 mbps M Fates due to congestion 
AN x 30 mE. Mem 
NS S use lechnolopies ack 10-20 mbps ae 
Jaeret and 4 oken Ri en 45 | WAN uses technologies such as 
connect to other netwo _ to | MPLS, ATM, Frame Relay and 
AE rks | X.25 for data connection Over 
High bandwidth come | greater distances | 
transmission S available for | Low bandwidth available for | 
One LAN — \ransmission 
MN Can be sos ce ees ————————À «d 
Other LANs Over Connected to | Computers connected to a wide- 
via telephone RU distance | area nctwork are often connected 
waves, and radio 


through public networks, such as 
the telephone system. They can 
also be connected through leased 
lines or satellites. 


m A devices like switches 
ridges. [ay : UD 
búbs. ee l devices like | layer Switches and Technology 

x specific devices 


















like ATM or 
-rek i ches ele 
L; Ns tend to h Frame relay Swilc 
av Ts e 
proble S fewer 


^ WANs have more problems duc 
MS associated with them 


to the large amount of system and 
: data that is present 
Ex Tu M : 
parence fewer data | Experiences 
transmission errors, 









more 
transmission errors. 

Sct-up costs are high, especially 
in remote locations where set-up 
is not done. However, WANs 
using public networks are cheap. 
WAN are not owned up any one 


data 
Set-up costs are low as the 


devices required to set up the 
networks are cheap. 


LAN networks can be owned 


up private companies or peoplc 


: organization but exist under 
that set it up at homes collective or distributed 
ownershi 


The network is spread to a very | The network can be 
small location world-wide. 
Maintenance costs are high as the 
area coverage is world-wide. 

More congestion —  — | 


spread 
Maintenance costs are low as 


the area coverage is small. 
1 GS WU, | 
Less congestion 
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| a types. They are know 
e Pa i i A action y the other Ties th S compan idn vi 
^, Collegiate Dictionary. is "à compy Tos Occo P anion viruses car is already & is Tuses beenuse once they get into the system 
i cording © EHE : rogram at produces Copies afi Proun, m cS gomP" kin i von Wait in MeMory 5 In other words, to carry out their infection 
i vis N ANET seemingly eniai Maiy performs A malicious actio a PN M jiatelY by MANIRE Soples.of theffisel ve. (dire UA Program is run (resident virus). or net 
Usually hidden within ane à =: gnd that Use: are einai CT 69 ras "Ct action vi 
inserts i : sor fies. V ra viruses and WOrMS. are especially . Sh Murus ou sari . irus). 
inserts them into other mo of viruses. macro Kare are always Man-made Qi Co an jM N The fle allocation Uible (E AT) is the 
TS : "n 3 ec M T ^ j E 4 i i | 
destroying data)”. Two catepgc er naturally occurring: man control. nee era (ion of files. available Space. unusabl Part of a disk Pont Ga ene Rene era Re eT ERE 
apis Cor ek ane d is not directly under hu rding to their origi N A sd tite Virus UE Space, etc. 
1 r HJ "^. ? 
and released, however, their sprea whi „h can be classified accoreim igin hee ar 
There are different types of viruses ™ c 
Memory Resident Virus 


c memory and get activ 
These viruses fix themselves in the S = 
- » then opened. 
runs and infects all the (iles that are then ope l ET 
i i ^ ` vhe : 
Direct Action Viruses -as is to replicate and take R en T Is executed, W 
The main purpose of INES vIr A go into action and iac bal a tk 
specific condition is met. the Ea a = (ile path. This batch file is always located ini olde, 
babe a tics wae ae out certain operations when the computer is booted, 
directory of the hard disk and € 
Overwrite Viruses 


tipt, ce viruses. spread in multi 
sil P nes NA tiple ways possi 
ine system installed and the Presence pf v, Be im 
e ing Virus l ertain fil 
weh P any web pages include com 


i This Code Is. often exploited t 
(n 
co" 


s 
jgc 
" A 


ate ay v in its action de ing, 
ated Wheneye, y vary in its action depending upon 
the (x e 
Plex codes i 
a bring a in order to create an interesting and interactive 
Ul certain undesirable actions. 
worm is a program very sim 


© tog n negative effects on your system 


War to a virus: 


te it has the ability to self-replicate and can 
e ey can be detected and eliminated by an antivirus 
F ^ n! . 
it deletes the informati oft 
e eee seti the fact that it de Oh conta; À 
A virus of this kind is characterized i or totally useless once they have been infe d ih 1roj2 Another unsavory breed of malici 
a ae „m partially 2 d. 
the files that it infects, rendering them pa $ 
Boot Sector Virus 


This type of virus affects the boot sector of à hard disk. This is a crucial part o 
nis typ irus 


pes code are Trojans or Trojan horses. which unlike 
rise? hi isguises itself ac - Hes, nor do they self-replicate like worms. In fact it 
. f the qi e rogram Mets knee EN 85 à useful program or peri x si 
in which inf tion of the disk itself is stored along with s E ego Shey it POssibie S ways co Catch a Computer Virus j 
in which informali : eee v i so calle aster oL ; - 
boot (start) thé computer from the disk. This type of virus ts B's oS " 
or Master Boot Record Virus. 


Ector Virus 
Macro Virus 


pere ATE several ways to catch a computer virus: 
1 ternet - viruses can TCR 
prom siis files that people joe » Vei Dea Oa i tendu di ta ge 
ro z m the Int ; ‘si : 
puter at ri sk. You have to download ne emet, Just browsing the Internet does not put 


d install a file for a virus to be able to infect a 


i i lications 
i i reated using certain app or 
Macro viruses infect files that are © ne EPR E 
4 E ^ ase mini-programs makest possible 
contain macros, like .doc, .xls. .pps. mdb, etc. These en à action, ttereby avin to automa 
series of operations so that they are performed as a SINE ' 


: B the user ni 
: ca 
having to carry them out one by one. These viruses automat 


Ws-infect-the file that conta; 

| fec f ins 
macros. and also infects the templates and documents that the file contains, It is 
type of e-mail virus. 


referred to ia 
Directory Virus 


Directory viruses (also called Cluste 
-your computer by changin 


Programs that 


computer- 


il - viruses often fel via e-ma; 
prom EM Oden itio e-mail attachments, E-mail messages by themselves do not 
carry Viruses Thadi; Other types of executable files can carry a virus. 


N -Q 
prom 8 Computer Network - Computer Networks are groups of computers linked together by a 


large computer called a server. The server and these com 
r Virus/File System Virus) infect the direc, 


is IDE puters constantly share information. If 
one me Meu m network users becomes infected with a virus, the virus will quickly 
t : Ory o spread to i : 
g the path that indicates the lgtation of a file. When you beds Symptoms of a Computer Virus 
program file with an extension EXE or .COM that has been infected by a virus, b 
unknowingly running the virus program, while.thé or 


A Ou 
iginal file and program is previously 2 
by the virus. Once infected, it becomes impossible to 


bho following MS uon possible indications that a computer has been infected by a virus. 
locate the original files. y moved ad gres cus ted d non-virus problems, but they are the most reported 
Polymorphic Virus ; À “ 4. Computer programs take longer to load than normal 
Polymorphic viruses encrypt orgencade themselves in a different way (using differen, 2. The computer's hard drive constantly runs out of frei space 
algorithms and encryption keys) every time they infect a system. This makes it impossible for 3. The floppy disk drive or hard drive runs when vou are ea using it 
antivirus software to find them «sing string or signature searches (because they are different in 4. New files keep appearing on the system and us dou't know d they came from 
each encryption). The virus then gdes‘on to create a large number of copies. 5. Strange sounds or beeping noises come from the computer or CUT i 
Companion Viruses ] l F , : 6. Strange graphics are displayed on your computer monitor. 
Companion viruses can be considered as a type of file infector virus, like resident or 7. Files have strange names you don't recognize. 
d à 8. 
meai n — 


Y ou are unable to access the hard drive when booting from the floppy drive. 
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9. Program sizes keep changing san it used tfo be and you cant explain it, 







Dplogspot;Z-oonm 


Mity 


, Wireless Tu 
wireless is n term used to deci, F'Ommug 


T =s5 tt » e ° be d icatio x 
10. Conventional memory 1» siis than some form OF Wire) carry thesi “lecommunications is hich el 
e y x * A Des E . .7 1 k whic shyt 4 Hips 4 TA 
44. Programs act erratically. oe Tn Qm ing devices. such AS Intofsian ies va Over Part or all e ds ect magnetic Wives 
Safe Computing Tips original disks or € p's. Pirated or copied software T P ( human hearing: these arc Alva "E ge Employ acoustic sees zs RER pa Some 
À uns Edm B M p ; Ames J” SN limer et vs Ln s ut frequencies above the 
1. Load only software e ili to thei T^ May, aw phe cana les Irasmitteps we nes Classified as wircless i s 
isk fo inus. 4 a familiar as te eir Origin, Pr f arse code): : "b on TE "ess. 
2 bois pst programs of 5 hich you: ars PEDE Seny gite epp mediutn b d dies Modulation My mS IR Hiecenriy. 201 Camuy iiig 
A execute onis = T ` kaa "SS. à e lo be ade it ssih : : "n 
‘ M SUSPICIOUS. eee FR e A Ses 9. € cal "eg possihle to transmit voices and : 
email should always he 7 em configuration" changes should always be pe a tion, amd hee Mective use of led “radio,” With d x fuí dicus 
3 "à ter uploads and "system Cont ss forme, i munit! SC of y larger ds the advent of television, fax, dota 
| fh ven E sie is responsible for the computer. hy OUT Le surreete POTHON of the spectrum, the term "wireless" has 
we rss D T 


: ed, 
Password protection should he enne 
Check all shareware and tree program 
checking program. EN 
Purchase or download a anti-virus POR Suus n 
Up-date it frequently. There are free at 1 
Telecommunication 


downloaded from on-line services With 
LEV 


Viy 
ram that runs as you boot or work à 


Ti: your 
rograms availible, ca 


6. ™Pute, 


What is telecommunication? 
Telecommunication, Any Wansm E 
and sounds or intelligence of an» nature ©) . 
Systems. i 

Constitution and Conventio 
Protocol and Recommendations, 
Telecommunications. devices s 
distances, Telecommunications enables people 


ission. emission OF reception of signs. signals, writing. ; 
s radio, optical or other electrom Mage. 
AEN 
rof the International Telecommunication Union, Optiong) 
y Geneva 1992 ù . : 
and systems that transmit electronic signals ach 
le around the world to contact one another sl long 
: : - f 9^ e 
information instantly, and to communicate from jede coder red bs x weeps ssa 
involves a sender of information and: ONE, OF HANES TANE lace to another ^ inti Mes a 
telephone system, that transmits information from one qu and vidoff ^ e'ecommunica: 
devices conven different types of information, such as E d x MO electronic Signal; 
The signals can then be wansmitted by means of mec Led Ss €/Wires OF radio wens 
When a signal reaches its destination, the device pe L ii ien dine converts the electronig 
signal back into an understandable message- such as soun at er ENF On’, Moving images on 
television. or words and pictures on 4 computer screen. y gpomwnimoations enables People to 
send and receive personal messages across town. between i Sih oe ane to and from outer SPace 
It also provides the key medium for news, data. information, an entertainment, i 
Telecommunications messages can be sent In à Ge of ways and by a wide range of 
devices. The messages can be sent from one sender tora Single receiver (point-to-point) or from 
one sender to many receivers (point-to-muülipoint). P ersonal communications, such as , 
telephone conversation between two people ora facsimile (fax) message, usually involve point. 


. 
to-point transmission. Point-to-multipoint télecommunications, ofien called broadcasts, Provide 
the basis for commercial radio and television programming, 
How Telecommunications Works è 
Telecommunications begin with messages that are converted into electronic Signals. The 
signals are then sent over a mediumto a receiver. where they are decoded back into a form that 
the person receiving the message jean understand. There are a variety of ways to create and o 


devode signals. and many different ways to transmit signals. 





cople throughout the world. In addition, eve 
wechnology directly or indirectly. (It has bee 


situations, crean, 8 social nuisance,) More specialized and exotic examples of wircless 
communications and control include: 


examples of wireless equipme 


EX 
"cellular phones and in in use today include: 
applications, both personal and T io connectivity for portable and mobile 


LX Positioning Syst ; 
Global HAR System (GPs) __ 
and ships. and pilots of aimerafi vi allows drivers of cars and trucks, captains of boats 
Cordless computer peripherals d, their location anywhere on earth 

r a one « 7" We ca e E 
and printers can also be linked to n e ed) mouse is a common example; keyboards 
Cordless telephone sets -~ t er via wireless 


hese a ; 
re li *(1. . ‘ 
phones Miled-range devices, not to be confused with cell 


omc-entertainment-system 
H y Control boxes .. the VCR control and the TV channel 


ntrol are the most comma on 
pibe ilso use thi ~ n examples; some hi-fi sound systems and FM broadcas 
receivers also use this technology ; Systems adecüsit 


emote garage-door openers .. ‘ 
5 srs; usuall : x : 9ne of the oldest wireless devices in common use b 
consumers, ie y Operates at radio frequencies : : se by 

o-way radios — this i 3 : 
Te 4 arine d miti includes Amateur and Citizens Radio Service, as well as 
business, Marine, and military communications i 
Baby monitors -- these devices are s 
limited range 
llite television — al EE 

Sater e lows viewers in almost any location to select from hundreds of 
channels 
Wireless LANs or local area networks 
computer users 


Wireless technology is rapidly evolving, 


implified radio transmitter/receiver units with 


-~ provide flexibility and reliability for business 


and is playing an increasing rofe in the lives of 
larger numbers of people are relying on the 
1 suggested that wireless is overused in some 


Global System for Mobile Communication (GSM) — a digital mobile telephone system 
used in Europe and other parts of the world; the de facto wireless telephone standard in 
Europe 

General Packet Radio Service (GPRS) — a packet-based wireless communication 
service that provides continuous connection to the Internet for mobile phonc and 
computer users 


Enhanced Data GSM Environment (EDGE) -- a faster version of the Global Sysiem 
for Mobile (GSM) wireless service 
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s . UMTS) — a ^roadh 
de Tel ecommunication* anne computer and phia c Packer 
° eas Se ar ON set of Serves © “SES ty, Ma 
system offering á const void TAM NS as 
> of communie 
where they are located 1n the wa OS AP) — a se «etat sation Prot 
im : ication Prot s. such as Celular telephone 6t. 
e Wireless Applica thet wireless devic * ang 
andard? the war ce css 
RS can be used for intemmet 3€ 
ransce s. 





an Overy s™ ‘PE. System (GPs) 
oo qué GPS (Global Positioning Syep Y ^ 
: ' ; i 4 MNCMSIemyis Y. 
an at and make V Possible for i> Wa Constellation" 
e gie the lation accuracy is an Poy 
^" u 








e 


= te 


ith ens 4 of 24 well-spaeed satellites that 
S YWhér Erou Téceivers to ni i m d 
Sw. most pment. Accu Made 100 ta 10 $ to pinpoint their geographic 
f S rag ye Bh meter “$ ith special miluam. Pinpoint 
"Y < . 
mcminit prone” for N eb browsing. Ust intraducey i A 
's first sm es n j 
e i-Mode — the world’s lephone sets 
provides color and video over seta 


ed Uu 


yipment Is Widely fusèu, ip 
Wireless can be divided into 


ADP roy 
P Science » Squipment 
ps ynriciently Tow-eest Sohal almost anyone LaS IM 
me vet. yone can Own a 
: te systems in ho mM. eee! ree co 
operation of wireless GEN IO e Pau R ee ae eps has three OU pent namely; 
e Fixed wireless — the OFS ected to the Internet via specialized modems Say d G qhe space segment Consisting ofa satelti 
n a - E vl . ka ~ i. "e 
in particular, equipment oe af wireless devices OF xA igne A MM he earth BEAD altitude of 11000 nauti ers orbiting 
; : use © Et 7S (pe x > : Pec gineftt: * is 
e Mobile wircless ete ae automotive cell phone and (personal communi D ing The user sement consisting of 
yehicies, examples e ; 
Services) 
s 


cal miles. 
7 Receiver, Which is 
Station has to be 


DOC now TEC 
es he operation of autonomous, batted -powered wireles 
; — the ope 
Portable wireless 


mined. 
sj : S deyi gerermine 
he office, home. OF vebicic: examples include handheld cen nh (Ces 9, 
systems outside the e 
PCS units 





x trol segment: consist : 
AM coe = s Of variou wE - . 
anes ang 3) GPS is owned and operated bv "E eas Stations controlling the satellites. 
x Y : SU | » ; m E j 
f devices that convey data via IR (infrared) radiation; *mplo, gluse around the world. Briefly, 
Avdless — the US UC CONS s | svstems Ned ge 
wie ierit range communications and control sy LY 
cenriain if = 


ace aC ot Defense but is available for 
Oks: 


elites : . : a 
in = are (n orbit at 10,600 miles above the earth. The 
Y POI ON earth, 4 satellites will be above the horizon, 





GPS CONTROL ROOM 
( Offline processing ) 


MEMORY MODULE 

T TO CONTROL ROOM 

2) Each satellite contains à computer, an atomic clock and a radio. With an understanding of 
is own orbit and the clock, it continually broadcasts its changing position and time. 
(Once a day, each satellite checks its own sense of time and position with a ground 
station and makes any minor correction). à 


3| On the ground, any GPS receiver contains a computer that “triangulates” its own position 
by getting, bearings from 3 or 4 satellites. The result is provided in the form of a 
geographic position- Longitude and latitude, for most of the receivers, within 100 meters. 
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i isped wi 

A) If the reeciver ts also cquipr 

be shown on the map. M veceiveds t 
5) If the 4th satellite can sition. bc able to calculate your spe 

well as the geograp e P receiver may Also al to specified destinations. 
ss Ts aaah REG timated pimes ef arly 

s i il 

travel and give the es 


fe recciver/computer can figure 


z a of accuracy 
the quantity and degree 9f wee tie 
measure the movement of the are are € 
GPS technologies. GPS systems 


ice shee 
siremels v 


tor rs harvest their fields and navigate ®CrOD lane 
sector. 


slp farme 
l'hey can be used to map forests. help fa 


i i ; srgency crews to locate 
ground or in the air. , es applications and by emerg 
PS sed in mi 
GPS systems arc used In ms fcn wi 
of assistance.GPS technologies ere z 

: £ 
consider, nich Industry? 
GPS Tracking System used for w hich 


fall into 5 major categories: 
Global positioning system applications gencrally fal S 


(a 
ATRAC 
Qu m 


Jm. 
(a -— we 
ac Zt. of rental 


Cars 





Safety& 
f 
Taxi Assignment Security 0 
Elders & Kids 

Location — determining a position — i 
Navigation — getting from one locauan to another 
Tracking — monitoring object or personal "movement 
Mapping - creating maps of the world 
. Timing — bringing precise timing to the world 


i. 
2. 
3. 
4. 


Ww 


Some of the applications that GPS Systems are currently being used for around the world 


Mining Industry 
Manufacturing 





; «creen that shows a map, the 


£ 
UL the alti 
n 
Cd ang dire. 


wide data that has never heen availapt. 
GPS makes possible. Scientists are using 
c GP: . earth's tectonic plates, and volcan 
ts. yam and can be found in almost a 


wing in many areas that we do 


T Tis Field force Assignment 





«ure 







mans Mitty 





qstruction Companies 
ce 


st 
, ay Indus to 
-el Services 


e ishing Industry 
2 à jl [ransportation 
o 5 
i RCO ni 
; d chain Transporation 


' col : 

, parmaceutical Indüsiry 

t ical 

*hemte 

, e ort Management 

s Hospitality Industry 

š gs doctors, \sclentists, farmers, Soldie . 
Lae cn disparchers. athletes, ang People from em. Pilots, hikers, delivery drivers, sailors, 
M^ s that maketheir work more productive bini other walks of life are using GPS systems 
V ay ; 
a" 


rand easier, 
tworking 


heir basic level, itis media that allows people to 
*Onnect and interact with other people. so it is 


messaging and delivered and received on a one- 
han media. 


3 chines it as " 
share content or to participate in soci dcs 


ial ebsites and applications to create 
aly within this definition, 


networking", Facebook, Linkedin and Twitter 


content with un audience — the essential 
5, there are methods of connection and building a 
er and connections on LinkedIn. In many cases. 
n real life (although that is less true in the case of 
Prescnt more of an "audience" than. being, actual 


^ "Web 2.0" — the concept of the "second 
My and Dale Dougherty. In the first stage of the web, 


xample, they would go to a website and be 
et with iL. 


ars WETE limited to passive viewing of co 
a c to access its information, but not be able to intera 
' sb f p H . 
with We n»: HE orm in itself, where people are essentially 
puilding ni Saar within it. The more people collaborating, the better the applications get. and 
where users are able to interact with the content and create their own 
where did social media come from? 


While interactive chat rooms stretch back to before the World Wide Web, social 


a orking as we ünderstind it today really began to evolve in the late 1990s with the launch of 
multiple instant messaging Services, For instance, both MSN Me 


: ssenger and Yahoo! Messenger, 
slong with their Internet chat rooms, both launched in 1999. $ i + 


Instant messaging isn’t comfortably defined as social media, because, similar to email, 
i's mostly text based and is more of a one-to 


ei ; T -to-one communication tool, although you could 
aep MAP aL However, Messaging ts a crucial element of many social networking 
services today and an important precursor. 
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ia, where users C 
years later. 


~~ 
ould upload and share content 


The real "Web 2.0" social med salon 


networking with other people. began 4 few kiy? 
How did social media grow so QUIC?" 


De y and the ide i ; 
It lly advances in web publishing technology a of inven 
was really advances 


ER 


E n 

ee Systems (C MS) to front-c f k Ion, 
publishing tools from backend Content Moraer T points in its history that led Mir tha 2 
enabled social media. But there are four ote : beean Pw 
ubiquitous. Mg 
1. Broad cb browser usi 

ug Es je remember trying tO look dii los : often peolutitvett! por di 
- E ^ , w Ez * 

connection? In the 1990s, this activity was iila Ame see ns the norm Kis TAE helpe, ip 
a lot of the web nat adhering to usability standards th: 3 a 


700 MB would take 3-5 days, The 


: und i 
Download a low quality film diae 2000s was the first important ste „eatin 


` ^ - ri . 
broadband infrastructure that began in the cary 


P in of 
a 

mes meant that people could download , Nj 

social media. Faster download and upload eutekly MEM TN. 

from the new social media tools much more 4 2 Wd 


2. Clo mputin imixt's Gui. Tharfeino : 
d Fhunk Vow foe Petna later p, Opinie Guide to Thriving in thy 
i) his 200 a dita: says 2007 as being onc of the seminal years in Apu of 
Acceterations, thomas E peente Google introduced Android, Steve Jobs unveiled Interne 
technology. The Kindle was launch .G s (iw. the fin 
iPhone, and AirBnb was conceived to nam jadoop, which enabled the 
Perhaps + importantly was the launch of Hadoop, Wie? MASS story 
erhaps most impt uy » cloud computing. which ts one of the key reg Re ang 
analysis of unstructured data, This led to clo of data. Sons Why 
social networks can store such vast quantities 
3. Mobile Internet ) 
The smartphone became à widely ownee 
could only access social media from desktops. 
interactions. : : ; : erm Meath 2 
With the advent of fully functioning web mobile wes Seka qu e dada d medi, 
MY ess n corks, It Was social medi 
applications, and WiFi and mobile data networks, P ia st almos 
any time if you wanted to be. 
4: In-built 'virality' : : "d 
^ iiic of the carly Internet is how the creators of. dogm were told by a 
; : 4 with "G ree email at HoTMaiL" 
investor to automatically sign off every email with GA dd ib ‘ie NC ee and a link 
back to thcir homepage. As people received Hotmail emails! A VUE PREG To sign up to qu. 
service because of the message, and the popularity el one a CN TON 
One of YouTube's great viral marketing ploys was to MaS u rior Je videos on their 
own website. YouTube embeds soon became u feature e pr mU irate 
Both of these are examples of in-built "vifality" - the content yes pts € services may be 
viral (like chain emails or viral vidcos being passed on by email) but also the way the networks 
themselves expanded was viral. : 1 sui fiends : 
Services like Twitter and Facebook asked new sign ups to email friends on their email 
lists to get them to join, suggesting the experience will be better if you do. nce signed UP, Users 
lend to receive a lot of email notifications from the platforms about almost every Interaction 
(unless you turn them off). The networks are then gamified through the enticement to gain likes, 
retweets or followers. This kceps people going back and sticking to the network, 


d product around 2009-2010. Previously 
which limited their time ,spent'ang Poa 
Sible 








Jl 


with more than 47,5 million 


aut 

«pitt ev : nve 
be yntless other developed countries tó raha Sc 
ac 





in the country, Pakistan he Merve, 


users ang anoth 


y SUrpass 


er 2 million fixed broadband 
orca, Spain, Canada, Australia 


‘ n A > 
aformatión SyStem, an inte d d for online population. 


ion S 
> 8n^lhtepratca System 
E data and for delivering iptormatig: ciei Ts T 
ee net organizations rely. on informar; n, knowledge and di FF ee ee SONAE. and 
" et ah their customerSiand su i 9n systems to ` igital products. Business firms 
n eat w f info . "UPPliers, ang om carry out and manage their operations 
ae nents 9! INtOrmation Systems Pele in the marketplace. E 
COME An information, system is essential 
: k and peo f y mad 
nase networ s people. These five compon © UP of five components hardware, software 
je” og and QOINTO*- Ents integrate to perform input ; | 
{One ire consists of á Uc ii 
fee [lard wit at InpuUoutput device 
ware sonsists p d tous Programs and pocie oe » Operating system and media devices. 
sal we structure. etwork consists of hubs sare es. Database consists of data organized in the 
ea af dcvice operators, network administrato munication media and network devices. People 
x mation rocessing consists of input: data "s and system specialist. 
jo stage data instructions are fed to the Seo data Storage, output and control. During 
mP” ware programs and other queries. urin H which during process stage are worked upon 
by : and reports 5 Output stage, data is presented in structured 
(orf . 1 i 
Ü iassification sesso System 
in any give ization informati 
rmation Therefore, an information Silene cu earns basea on the usage Of the 
jp ibt system and management Support system LOB Organization GAS De dividen, info desPirions 
unr Operations support system 
an organization, data input j ene 
: Oe On products he p tis done by the end user which is processed to generate 
in won pnr T . pe S, which are utilized by internal and or external users. 
Such a system ts called operation Support system i 
The »se of the operati ; =e AT i i 
é dures us ee Support system is to facilitate business transaction, control 
ro s ^ Vive A ernal as well as external communication and update organization 
centra E a ASE e operation Support system is further divided into a transaction- 
processing system, processing control system and enterprise collaboration system. 
e Transaction Processing System (TPS) 
In manufacturing organization, there are several types of transaction across department. 
‘Typical organizational departments are Sales, Account, Finance, Plant, Engineering, 
Iluman Resource and Marketing. Across which following transaction may occur sales 
order, sales return, cash receipts, credit sales; credit slips, material accounting, inventory 
management, depreciation accounting, etc. 
e These transactions can be categorized into batch transaction processing, single 


transaction processing and real time transaction processing. 

Process Control System 

In a manufacturing organization, certain decisions are made by a computer system 
without any manual intervention. In this type of system, critical information Is E is we 
system on a real-time basis thereby enabling process control. This kind of systems ts 


EN 
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‘ms < 
referred as process control systems. TR Fih 
E Mrd P ilaboration System ris 8 communication technology bre Optics 
;nterprisc Collaboranon 77 7 | e on team effort or collaboration «s fibre as thin as a hum BY that mat 
In recent times, there is more stre ies collaborative vus OPUS a "d ? an fi^ 85 use of fight | 
functional te ms, A system which enables eyes con by . din. Aes il work? o carry data and information 
SOREN en h i , of data i5 referred to as an enterprise collaborato UN He C part that carries the ligni f 
communication and sharning n SYSten, ing i | ied a "light-pipe', Thig rom one Bere 
S System + , os * . s $ descrip, = ee tO at ne 
: Nu dpud MA Supper: S information in a specific format to undertake an Org oto allow light to pass through ia t function A. m e) a fibre-optic cable, 
. anagers require pre iE : isi making san} +" ane : Y - s Wh very 1: well as a fib aye A 
a z silitate (ficient decision ing proces Ua " tical Fiber’ is TY little Jace ibre optic cable is 
decision. A system which facilitates an € 5S for Mana, Wa f iov is On aa Etid (CSS. 2018 Y 
called management support system: ‘ally categorized as manag a fe ibre optic cabi } 
Management support systems are ere ting information S inform, “construction 
system, decision suppor system. expert system and accounting system, ation - , 


Management information system provides information = ipd) facilitatin 

- : aah E on system provides information to mana Tow 
decision-making process. Deciston supp ) ger facil; ing 
specific issue related solution. al 


-= 





np 


Cable Jacket Strengthen 
rau Coating Cladding Core 


go pis is the physical medium t 
de receiving device. The d eei te sspe og splits 
red in microns (p) by the size of its oute pled accel Cina aedes 


r di ter e | > i e 
diameter, The larger the core. the more light the 


: J u 
neas rry 
“ple ca? e fibre optic cable is sized 
e i ized accordi i 
A ding to its core's outer diameter. The three multimode 


ost commonly available are 50, 62.5, ; i 
em ‘han 9 microns. and 100 microns. Single-mode cores are generally 


cisdding, i is the thin layer that surrounds th 
| a ga and cawicá We-rehraction € fibre core and serves as a boundary that contains 
he light W » Enabling data to travel throughout the length of the fibre 
gement. 
Coating. is a layer of plastic that 

This is : y p 4 lat surrounds the core and cladding to reinforce and protect the 
fibre core- Coatings are measured in microns and can range from 250 to 900 microns. 
sirengthening fibres 
These components help protect the core against crushing forces and excessive tension 
during installation. The materials can range from Kevlar& to wire strands to gel-filled sleeves. 
Cable jacket. 

This is the outer layer of any cable. Most fibre optic cables have an orange jacket, 
sithough some types can have black or yellow jackets. 
sit just any light? — s 

No. fibre optic is transparent at a very precise wavelength of light i.e. colour. Typically it 
is very transparent at 1550 nm (nano metre is | thousand millionth of a metre). We would see it is 


areddish colour. 
ilow is the light created in the first place? 
[here are two main ways. 
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ented fiber optics? 


§wiss physicist Dani 
iat cl Coltgay 
, a water pipe. The wate o addn/(1802 - ; 
plone An Irish physicist cat the light o Kae po b s a 
NSICIS ^ h emal reflection, 
hn Tyndall (1820-1893) demonstrated: invernal 


in 
4 n? ; 18405: 














pure light of the right way 


1. A Light Emitting Diode (LED). fuce reasonably - 
LEDs arc very cheap and do n. a plications such as local area Network Eneth 
they are used for lov “power. short distant? P oM b/sec s. LED, So 870: : 
x j ile d a speed e bout - nscful for the cable. B are z flection at London's Royal Sèish 
good for à few kilometers an "S hr it produces 1 usctul to TE DUE Oven ak, rc f the water out fre KCN. He shone light ; 
Only about a hundredth (1%) of the Heh at ig some of “bendin FORE (fg jug, the li c light into a jug of water. When he poured 
enough for smallish distances. This i sube aes x it IS. exactly ise curved round following the waters path, 
e . » 4 : . - t ` ` - - £ 
2. Laser Beam - a far higher purity than LED. This means that (he deer RENE Ibersopties. Tyndall ride ns in fiber optics. Although Colladon is 
This is more expensive burt has 3 ficient Nearly i 19305: i Amm.and Walter Gerl "ge carns the credit. 
i > 7 » s IW wmm ` . 3 AK Pas ^ A 2 ac a S " i a 
the light is useful in the cable. so it is very ae allowing far greater distances to be Gaon If ° ipes to make Ag cope —an Instrument E i: duis German students, tried to use light 
Power can be also be much higher, ` red, 19505: In Lon Qn. England, Indian phe: lor looking inside someone's stomach. 
*  ghysictst Harold Hopkins (1918-1994 lysttist Narinder Kupnny (1927-) and British 
s made frent thousands of edd he to send a simple picture down a light 
pany earned a reputation as the “father xr did publishing many scientific papers, 
r optics," 


. z 9 
How fast ean it transmit data: iy high 
eeds can be extreme ` E : d information at 14,000 Gigab; 
l'or example, recently a 160Km length of cable carrie "ct continents together dabis, Sec, Thi 
kind of performance is used in oceanic cables sek ues ] ' “This 
How does it compare to gaod oft gopper like copper and it is not affecte 
lt is very tough - it does nol corrode, unlike c ist oe Ciel Cled by clp 
interference such as lightning or stay radio signals. But €. SO copper 
used for most local communications. 
Advantages of Fiber Optic Systems tic transmitter and receiv 
"Fiber optic transmission systems ~ a fiber in d Eo ed ie b COnnecteq p 
fiber optic cable — offer a wide range of benefits not offered © pper wire or coax 
cable. These include: : = SEI ; 
1. The ability to carry much more information and deliver it with greater fidc] ity-than eM 
or coaxial cable. : d T 
higher data rates, an at greater distantes 
sion of serial digital data. » than 


77 Three American scientists at the Toon ane 
Iversity of Michipan, Lawrence Curtiss, Basil 


195 . 
schowitz, and Wilbur Peters, cuccescr, 
successfully used fiber-optic technology to make the 


Hirs 
warld's first gastroscope. 


19605: Chinese-born US physicist Charte 


Transmission sp 
y 
s Kao (1933-) and his colleague George 


Ld ; ie * 
sackham realized that i 
qudm that a fiberoptit. ax] glass was no use for long-range fiber optics, Kao 
€ made from very pure glass would be able to carry 


su 

signals over 
telephone signa much longer distances == B 
Physics for this ground-breaking tee es and was awarded the 2009 Nobel Prize in 


1960s: Researchers at the Corning GI : 
° capable of carrying telephone signals. ass Company made the first fiber-optic cable 
: cH aim d dires at Corning found ways to send signals much further 
(ws . The first fib pting the development of the first low-loss optical fibers. 
1977: er-optic telephone cable was laid between Long Beach and Artesia, 


Ciric 
'S Stil 


copper wire 
2. Fiber optic cable can suppor much h 
coaxial cable, making it ideal for transmis® = Iano , | 
3. The fiber is totally immune to virtually all kinds of interference, including lightning , 
will not conduct electricity. Jt can therefore come in direct contact with high veli nd 
lines. It will also not create ground loops of-àny kind ape 


electrical equipment and power SRA Saad Ns J 

4. As the basic fiber is made of glass, I will nol corrode and we unaffected by mo 
n most kinds of soil or exposed to most corrosi st 

ve 


chemicals. It can be buried directly in mosi 
atmospheres in chemical plants without sign! ficant concern. \ 

5 Since the only carrier in the fiber is light, there is no possibilitv-of a spark from a brok 
fiber. Even in the most explosive of atmospheres, there'is no fire hazard, and no dan i 
of electrical shock to personne! repa iring broken fibers, Ber 

6. Fiber optic cables are virtually unaffected by outdoor atmospheric conditions, allowin 
them to be lashed directly to telephone poles or existing clectrical cables without coñecen 
for extraneous signal pickup- 

7. A fiber optic cable, even one that contains many fibers, is usually much smaller and 
lighter in weight than a wire or coaxial cable with similar information carrying capacity 
It is easier to handle and install, and.uSes less duct space. (It can frequently be installed 


without ducts.) 
8. Fiber optic cable is ideal for secure comtnunications systems because it is very difficult to 
tap but very easy to monitor. In. addition, there is absolutely no electrical radiation 


California. 
e 1997: ^ bas doi ue fiber-optic telephone cable called FLAG (Fiber-optic Link 
Around the Globe) was laid between London, England and Tokyo, Japan. 
Cell phone 

Alternatively referred to as a cell, cellular, and cellular phone, a cell phone is a mobile 
gr portable phone. It enables a user to communicate almost anywhere in the world. The cell 
phone was invented by Dr. Martin Cooper, along with his team of developers at Motorola, The 

ne weighed 2.4 pounds and was 9 inches long. Dr, Cooper also made the first cell 


first cell pho 
phone call at Motorola on April 3, 1973. 
phones are much lighter than the old brick cell phones, much smaller, and have 


New cell 
LCD (often a color LCD) to display contacts, pictures, ringtones, apps, games, etc. 


Cell phone capabilities 
Today, many cell phones are called smartphones and are capable of doing almost anything a 
hat some of the mew phones are 


computer is capable of doing. Below, are just a few examples of w 


capable of doing. 
» Take and make calls to any other person with a phone 
e Send and receive text messages 
e Take, view, and store pictures and videos using a built-in carnera 


NNNM soo) (LLL AU 


from a fiber." 
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en download apps for the phone 
mon programs. such as a calculator 


* Access the Internet, email, chal and e“ 


e Play games and have access Ie com 
T, $ i t z * > ~ ~ . 
m Re us Pie ont en connected fo the Internet or connected vig Blei 
emeh contin ath vices CC! à 
° Store and nin flies 
* Play music and watch movies 


How cellphone calls travel microphone in the handset convens ih, 


> i ' tiny 
When vou sneak into a cellphone. a Uf» -down pattern of clecte; € up., 
down sounds of your voice into a Qoa d proh of numbers. The sedi Signa" 
m 4 2 z - =a mre S É ` Sz 
Microchip inside the phone tums these signa K ¿nna (in some countri Pack, 
up into a radio wave "i beamed out from the h Se i atte speed of light unti itn toma 
> : : S h 
called an aerial). The radio wave races throug Peaches 
J- the 
nearest ceilphone mast. its base stati hs 
Th ti i he signals and passes them on to its b gera Which e Ccti 
€ Mast receives he signe’ e cellphone network, which is call heh 


à Ie S : n of th 
coordinates wi ns inside each local pa C EE $ 
inates what happen ted onward to their destination. Calls made f 


From the base station, the calis are mou : FOR ls m à 
epson: aroder pre oe ameet to phone ale Ca a 
the baxe station nearest to the destination phone, and finally dod diri Calls m X 
cellphone on a different network or à jand line follow a more lengthy path. They may eA 

reach their ultimate destinariog TN 


routed into the main telephone network before they can 
Satellite 


anet or machine that orbits à planet or star. For example, Eat: 
ise. the moon is a satellite because it orbits p, Š 
hine that is Fant, 
another 


c 
f i] 





A satellite is a moon, pl r 
a satellite because it orbits the sun. Likew 
Usually, the word “satellite” refers to 8 mac 
launched into space and moves around Earth or 





bodv in e. x 

em and the moon are examples of natural | Spumik y pes the first Satellite ; 

satellites. Thousands of artificial. or man-made, | spag O” Soviet Union launched i 
lan E 


satellites orbit Earth. Some take pictures of the planet 
that heip meteorologists predict weather and track EAS 
hurricanes. Some take pictures of other planets. the sun, ‘blac ales. ark matter or m 
galaxies. These pictures help scientists better understand the solar system and universe, j 

ly for communications, such as beaming TV Signals ard 


Still other satellites are used main 
phone calls around the world. A group of more than, 20 satellites make up the Global Positioning 


System, or GPS. ol i 
There are dozens upon dozens Of natural satellites in the solar system, with almost even 


planet having at least one moon, Séturn, for example, has at least 53 natural satellites, ay 
between 2004 and 2017, it also had an artificial one — the Cassini spacecraft, which explored the 
ringed planet and its moons. 

j Artificial ^ satellités, Moons around other worlds ——— 
however, did not become, a-/ Most planets in our solar system have natural satellites, which 
reality until the  mid-20th | we also call moons. For the inner planets: Mercury and Vens 
century. The first” "artificial | each have no moons. Earth has one relatively large moon, whik 
satellite was Sputnik, all Mars has two asteroid-sized small moons called Phobos and 
Russian beach-ball-size space | Deimos. (Phobos is slowly spiralling into Mars and will likeh 




















—, 


shed off on € 
è a MEME T | Prsak ap 9r fall into mh 
(act ^ much | SA T T fat ints the surface —~ z 7 
Mes Asteroid m iis Wn à fes thousand Scars) i 
Pantheon aes 9Ur gas Biant planets that cach 


x e 3 Haye 
ie > Soviets did n 
so 4 the €t "know vons? 
n moans, Satur ha ve As of Inte 2017, Jupiter hay 69 
N AS 33, Uranus has 27 and Neppure has 


su S -apabilitv to ose d | 
* the cap = n 13 or 14 
"e eecasionally discovered — mainly by 


o space, issi eth ^ 
e Missions (either ds à 
- p > 
prenit, as We can analyze old pictures) | 
obser, ations by telescope. 


ha 


e qha i 
$o yesem world, as it was 


a 

gies n 
eof Satlig 

6. can PPS by their fan 

ae y epe vt satellite that is launche 

S P. than Msatellite launched to se 

ed specifically to fulfill its role 
iE ne names of nine diffe 


Tw aet : : i 
Astronomical Satellites 
=" Astronomical satellites are satellite 


Let by perfon 


Ming tresh 





Of Since they are | 
d to Monitor cloud 
nd leleyisic 


winched into space to da a specific 
s Patterns for a weather station will be 
Stgnals across Canada. The satellite must be 


rent types Of satellites, 


> : 5 Use è ~ 
a including other outer space objects "d for the observation of distant planets. and 
^. ASIPOROMIcal satellites are also know c 

s s n as space 


or space observatory, The n 
.* Ts . 
USC two Operational astronomical satellites were the 


gies iting Astronomical © 

"ican Orbiting / al Observatory : 1 
jud pe launched in 1968 and 1971 sea Pee and the Soviet Union's Orion 1 ultraviolet 
1e aa 


2 josatetliten, 
iosatellites are satelli i $ - 
. oen S s Hiis designed to carry life into space. The first three 
eom frog eggs. bacteria and a messy. te 1966 and 1969 and carried fruit Nies, wheat 
*rellite to carry an animal in space, a dog Spe eee Sa EEE Qt 
4 Communication Satellites 
Communication satellites are human-made satellites that transmit and amplify radio 
rlecommunications signals through transponders, A communication satellite acts as a 
communication channel between the transmitter and the receiver based on different locations on 
h. Such satellites are used for radio, television, military, internet, and telephone applications, 
The Earth's orbit has about 2,000 communication satellites that are used by govemment and 
vate organizations. The first artificial communication satellite was launched on October 4. 
1957. It was known as Sputnik ! and operated by the Soviet Union. 
4, Earth Observation Satellites 
Earth observation satellites are satellites primarily designed to observe planet Earth from 
orbit. Earth observation satellites are similar to reconnaissance satellites. However, they are not 
intended for military purposes but map making, meteorology, and environmental monitoring. A 
good number of earth observation satellites contain devices that should be controlled in relatively 
low altitudes. Examples of earth observation satellites include; DubaiSat-], MetOp, UEMETSAT, 
ERS-1, E visit among others. 
5, Navigational Satellite 
Navigational satellites are primarily designed to help vessels, aircraft, and vehicle 
operators determine their geographical location. Originally navigational satellites were created so 
that nuclear submarines could successfully navigate waters during inertia. Navigation satellites 
allow small electronic receivers to determine elevation, latitude, altitude, and longitudinal 
locations to high accuracy. The first navigation satellite was dectared operational in 1962 atter 


laxi 
resco pes 
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Ee there was a sudden ine 
"n imititiont, Ear 
to certain inherent | OM is 


Transit 5A was launched. Duc gatcllites. * the 


i nal 
development af more advanced navigate 
8. Killer Satellites A nm 
Killer ^mtellites are satellites pr objects that 
counirics, satellites and other outer ee 973 followin 
killer satellite was declared operations n 
7. Crewed Spacecraft (spaceships) — a 
A crewed spacecraft, also c RU S 
satellite with human passengers on beara. 


: sctly by 
ground. stations located on Earth or dire ma f 
garin became H 


gned to destroy warhead. Fer 
pose A danger to life on eanh fne, 
p a serics of failed atempty 3 


rily desi 


manned spaceflight or human späceflin 
wed spacecraft are either operated remoten i 
the human crew. On April 21, 196) the y fru 


rt manned spaceflight to orbit the és: rep 


NEC Dt di Mie aden d spacecraft has continuously been present in er The 
International Space Sustion is a manace ape for » 
years, 
‘ ini izcd Satcllites s : w mass and z r 2 
` Mintétuti x {lites are small satelites usually af lo ^ a Weight lieht 
Miniaturized satellites E "smallsats" or "small satellites", I th 


00 ) M ' 54 knc wr as t f ; 
V jec ivc ol f i ini satelites Is eo reduce he costs, as b Egger Sale Pr 


"ve to maintain. Tiny satellites are lighter — hupe 
rockets with greater thrust and are ig e Sa 
their size, and several of them can be launched. 


9. Reconnaissance Satellites ; : 
satellites are satellites designed to observe the Earth for mi 


Reconnaissance t missiles t F milio. 
purposes. Such satellites comprise of infrared sensors rane i] E acts of milia viii, x 
Mp i onversalions a SUrve: 
sensors that eavesdrop on confidential is tellites is classified since it is a mili <4 5 vcillance, 
Most of the information on reconnaissance sa deben Tun lary Operative ^ 

reconnaissance satellite might also be referred (o a5 Spy 


10. Recovery Satellites ^ 
ped satellites are also known as space capsules. They provide the reco 
ry s ction and other consignments from space and thé 


i ical, issance, space produ i pac 
eu Mass edem pue are manned as they are fully UNE This includes M 
and Vostok and later Soyuz. Shenzhou, L3. Gemini, TKS, Apollo Command Module amon 


others. A recovery satellite is required to have all the things negessarn for everyday life includin 
water, food, and air and must protect the astronauts from radiatiomand frigid space weath = E 
11. Space Stations : i j 

A space station is a rocket ship designed to support erew members. It hovers in s 
over a long period in order for other spacecraft to Harbor, A space station is differentiated from 
other spacecrafi with passengers aboard by the lack of superior landing systems and Spacecraf 
propulsion. The earth's orbit has three space stalions as of September 2016 namely: China's 
Tiangong-2. Tiangong-1, and the International Space Station. 
12. Tether Satellites 

Tether satellites are satellites thát^"are-Connected by a thin cable known as a tether to 
another satellite. Tether satellites are mainly used for altitude control, stabilization, propulsion 
maintaining relative positions of a/larger spacecraft sensor system, and momentum exchange. 
There are different types of tether, satellites including skyhooks, format flying tethers, Momentum 
exchange tethers, and electrodynamic tethers. Satellite tethers tend to be relatively cheaper than 
spacecraft using rocket engines depending on the objective of the mission and altitude. 
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her Satellites 


esther satelites, also kr 
record the Earh’s cfi 


TaD ay 
Tate 33 
md "M bak , R ^d AT 

A "formation eaten atm niens = f d The ci 


w me, 
E re e 
o W * 
logical satellites, are predominanth used uy 
ies are a Consistent source of up 


4 Cather Szteilit 

L ~ es z^ 
Ale s. fires. ice mappi = 24 doc g ate capable of seeing more 
^ fov E : PUDE cies r ATS, aurora: fy lieh 

Ad cal satellites alb hey «3 $t nol; S. Cly Hghts. Sv cover, 
z^ gogica ` (OP monitor Vola: KA, 


"tios, 


et 


N^ o 0 DOTY t - 
"gst ^ anat cloud systems inta, y 
zi 

i - and ocean currents among othe 

= * i ST m ^" ves x S L4 Ers 
ic carth's ice field sea state, Vegeta: Atty ity on specific mountains and can ree 
Pril ise 1950 Pea Osan color, The first successful weather 
2 * NASA. The satellite broadcasted infrared 


; d Carver 
© ist : e s 3 ten det 
x^ rologists were able to chart their paths oF Getected the development of hurricanes and 


Artificial ‘ 
: „artificial intelligence (Al)? (ose ap dence (AI) 


y. 
te in 
ys" « 17 ^ =) 

wf Tiros T was leJtched on A 


Due ictures of the esnrth's clou 


e - 
vity, we Would say the human dd cam Of à machine that, if a human carried out the 
zn intelligence to accomplish the task. 
„gineering of making intelligent töchine O John McC anhy, itis “The science and 
3, especially intelligent cam ^ 
a - puler programs ™. 
ak > 
ERE a computer, a computer-controlled robot, or 
bad manner the intelligent humans think. 
human brain thinks. and how humans leam. decide, 


E ‘pits intelligent software and oa then using the Outcomes of this study as a basis af 
ve a 


philoso p^ i ME the power of the 
l com T . 
_ "Can a machine think and behave ia Pj pm S, the curiosity of human, lead him to 


der, 
won devel f ; 
Thus, the development of A1 started with the intenti Ve NS ye DN Np 
sins that we find and regard high in are intention of creating similar intelligence in 
what are the uses for Al? 


Al E T pos to recommend what you should buy next online, to 
understand what y 3 Virtua! assistants such as Amazon's Alexa and Apple's Siri, to 


ognise who and DM is in a photo, to spot spam, or detect credit card fraud. 
Programming Without and With AI arbe : 


The programming without and with Al is different in fallow ing ways — 
e— Programming Without Apennine Prosramming With Al —=—— 
[A computer program without Al can 

answer the specific questions it is meant to 
| solve. 













A computer program with Al can answer the j 
| 


generic questions it is meant to solve. 










"Modification in the program leads to | Al pro 
| change in its structure. 


grams can absorb new modifications 
by putting highly independent pieces of 
information together. Hence you can modify 
| even a minute piece of information of 
| program without affecting its structure. 
Modification is not quick and easy. It may | Quick and Easy program modification. 








— 


~ 
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What are the different types of AP? l 
At a very high level artificial intelligence 
and general Al. ; R AE ERN 
; Narrow Al is what we see all around us in a a pars (i Systems thai 
ific tasks WII xp y proer 
Ree taught or learned how to carry oul specific Erammeq hoy 
to do so. DE . nd | " 
This type of machine intelligence is evident in thé ene z : MR d recognitig 
Siri virtual assistant on the Apple iPhone. in the vision-recog ystems on self-driy; 
in the recommendation engines that suggest produ 
the past, Unlike humans, these systems can only 
which is why they are called narrow Al. 


What can narrow AI do? y -anons for narrow. Al: int ; 
There are a vast number of emerging applications : interpreting video fy 


from drones carrying out visual inspections of infrastructure such as oil Pipelines, Organizin 
personal and business calendars. responding to simple customer-service queries, co-ordinatin 
with other intelligent systems to carry oul tasks like booking a hotel at à suitable time and 
location, helping radiologists to spot potential tumors 1n X-rays. flagging inappropriate conten 
online, detecting wear and tear in elevators from data gathered by IoT devices, the list goes on 


and on. 


What can general Al do? ; 
Artificial general intelligence is very different, and is the type of adaptable intellect foun 


in humans, a flexible form of intelligence capable of learning how to carry out vastly differ 
tasks, anything from haircutting to building spreadsheets, or to reason about a wide variety of 
topics based on its accumulated experience. This is the sort of AI more comffonly seen in 
movies. the likes of HAL in 200/ or Skynet in The Terminator, but which doesn't exist today and 
Al experts are fiercely divided over how soon it will become a reality. 

A survey conducted among four groups of experts in 2012/13 by AI researchers Vincen 
C Müller and philosopher Nick Bostrom reported a 50 percent chánec that Artificial General 
Intelligence (AGI) would be developed between 2040 and 2050, rising; to 90 percent by 2075, 
The group went even further. predicting that so-called ' superintelligence' — which Bostrom 
defines as "any intellect that greatlv exceeds the cognitive perfarmance of humans in virtually all 
domains of interest" — was expected some 30 years after the/&chi&vement of AGI. j 
That said. some Al experts believe such projections afe wildly optimistic given our limited 
understanding of the human brain, and believe that AGI Is.still centuries away. 
What is machine learning? 

There is a broad body of research in AlAàmuch, of which feeds into and complements cach 


c can be split into two broad types: nar 
z Ow 
ave 


cts you might like based on what you bu. Cars, 


learn or be taught how to do Specific fs 
& 


other. 

esu enjoying something of a resurgence;-mtachine learning is where a computer system is 
ed large amounts of data, which it then uses to learn how to carry out a specific task, such às 
understanding speech or captioning a' photograph. 

What are neural networks? 

Ke ` t * 2 
s E dud pig ad achine learning are neural networks, These are brain-inspired 
AR d | ayers^of algorithms, called neurons, that feed data into each other. 
input data as it passes A the m specific tasks by modifying the importance attributed 10 

h the layers. During training of these neural networks, the weights 
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it 


Q0 different inputs will continue to 
n me c to what is desired, at which poi 
T e c 
entr O°- at af machine learning | 
gll A subset O machine learning is decp learning 


pL o e raf Of layers that are trained using massive amounts of data. 
vis ean AUT ad Pe Da v current leap forward in the ability of 
{puter ition and computer vision. 
omP? There are ejns types Of neural networks, with different strengths and weaknesses. 
nt neural nity ANS pe of neural net particularly well suited to language processing 
ad speech jeg IR S P Convolutional neural networks are more commonly used in image 
m” nition. The LEN neural networks is also evolving, with researchers recently refining a 
-(fective form of deep neural network called long short-term memory or LSTM, allowing it 
operate fast ericugli to be used in on-demand systems like Google Trans!ate 


Applications of Ab- ——— 
Alias been dominant in various ficlds such as 
, Gaming ^ Al plays crucial role in strategic games such as chess. poker, lic-tac-toe, 
efe., where machine can think of large number of possible positions based on 
heuristic knowledge. 

Natural Language Processing — lt is possible to interact with the computer that 

understands natural language spoken by humans. 

. Expert Systems — There are some applications which integrate machine, software. 

and special information to impart reasoning and advising. They provide explanation 

and advice to the users. 

Vision Systems — These systems understand, interpret, and comprehend visual input 

on the computer. For example, 

o A spying aeroplane takes photographs, which are used to figure out spatial 
information or map of the areas. 

o Doctors use clinical expert system to diagnose the patient. 

o Police use computer software that can recognize the face of criminal with 
the stored portrait made by forensic artist. 

Speech Recognition — Some intelligent systems are capable of hearing and 

comprehending the language in terms of sentences and their meanings while a 

human talks to it. It can handle different accents, slang words, noise in the 
background, change in human's noise due to cold, etc. 

« Handwriting Recognition — The handwriting recognition software reads the text 
written on paper by a pen or on screen by a stylus. It can recognize the shapes of the 
letters and convert it into editable text. ; 

* Intelligent Robots — Robots are able to perform the tasks given by a human. They 
have sensors to detect physical data from the real world such as light, heat, 
temperature, movement, sound, bump, and pressure, They have efficient processors, 
multiple sensors and huge memory, to exhibit intelligence. In addition, they are 
capable of learning from their mistakes and they can adapt to the new environment. 


' Artificial Intelligence’ for humanity 


Q: What is "Artificial Intelligence’? How is it helpful for humanity? (CSS-2018) 
Artificial Intelligence is a Way of making a computer, à computer-controlled robot, or 


De a until the output from the neural network is 
the Actwork will have ‘learned’ how to carry out 4 


where neural networks are expanded into 
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a software think intelligently, in the similar manner mine E 
Al is accomplinhed by studying how human i outcomes Pa ica 
and work while trying 19 solve a problem, d thea using 
developing intelligent software and systems. 
‘Artificial Intelligence’ for humanity 
Artificial intelligence helps farmers, 


of this study as AT 
Is of 


At 


doctors and rescue workers make a POsilive i 
pact 
many gadgets, like smanphones, smar thermo 
. ermo, 


on Society, 
nodem conveniences to daily life, Incre,, "ats 
“ingly, 


Artificial intellipence (AT) powers 


and voice-netvated virtual assistants Ul dun 
AI is also being used to tackle critical social cha lenges. — 
K c machines can sense. learn, reason 
^ » Act an 


Al is a branch of computer scicrice 
adapt (o the real world, amplifying human capa 
Anuficul Intellipence is already able, as man 
Vehicles and negotiate obstacles. This ts being used in me 


for military operations and space exploration. 
Serious success is being seen in the trials 
on CT scans and X-rays, and they have perlorme 
Minny ond managing Big Data, as well as discovering important Correlations within it, j 
possible with e-descovery. software. This technology Is also being used to get through hu 
mountains of logal documents more cffectively and efficiently than human paralegals can, Stor 
jourtulinm jobs like sports summaries and market reports arc also already within the scope of N 


ns nire certam middle management tasks. 

As Al continues to develop, it is not only able to take on tasks that can be broker'doy 
into. smaller, easily learnable steps. There is growing concern that AT may become proper 
sentient and super-intelligent, displacing humans and rendering them obsolete. Elén)Miisk, Bil 
Gates and Stephen Hawking have all opined that this reality is not so far off. The debate on Al's 


of new machinery designed to identify tum, 
d with at least 50 per cent more accuracy el 
h 


human experts have so far. 


risks nnd benefits has strong voices on both sides. 
Reframing Furming 

One of Al's greatest impacts could be in food production —.dn industry Challenged by a 
rapidly growing world population, competition for natural resources and plateauing agricultural 
productivity. The Food and Agriculture Organization of the UnitedslNations (FAO) estimates that 


the enrth's population will balloon to 9.7 billion people on by. 2050. At a time when the 
agricultural land available for farming is shrinking, farmers, Will need to grow approximately 50 


percent more crops, 


Improving Cancer Diagnosis 
Cuncer is a frightening diagnosis, impacting 4,65 million people in the U.S, in 2015. 


Wailing for biopsy results can be stressful, but Al, may help accelerate the diagnosis and 
Ireül ment process. Working with healthcare industry. deaders, by 2020 Intel aims to create one-day 
precion medicine for cancer patients — thaluncans going to the doctor, getting a diagnosis and 
receiving o personalized treatment plan, affin 24 hours, 


Keeping Kids Safe 
Dipi : es il Casi 
pital technology makes iMasier for predators to create, access and share child sexual 


abuse images worldwide. While\fear o i € o 
BCs : car of the negative conseq ; i is proving il ci 
Wn sequences rein: j : 
bring about enormous societal Benefits, Ha 
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gr vsere 








{ St Ip 


yr 7s response that human society formulates 
a iM technology is a tool that could enl “ey tow to Artificial Intelligence is very 
«3^ discuss its possibilities for suben NO, lives in many ways, but we need to 
sential and other important isal, vevexperiences and human emotions, its job 
ct Salai | Sci 58865. dnd to manag T v P 
uem, States ? ational Science and If ern ge them responsibly. 
E MO'OgV s Subcommittee on Machine Learning and 


ie 
ment P* 


SIME telligence delivered a report 

Einen job loss but xe a House on Al and employment in 2016, 
wIcaE m ~ 2 Ca MSINE potenti : T live: 

SN E anthropologists and otherexpens are ia ential new carcers and opportunities. 

anami ge such as ata conNgene (p d; 7 8/50 teaming up with AT scientists to explore its 

^g i clive awareness and en "age 'scuss “beneficial AI" held in California in January 

alf. Such à Bagement with the issues will remain essential as we move 

m future 

J 


er Optics (CSS 2016) 


FIHAN, pm are long. thin strands of very pure glass about the diameter 
hair. They ged in bundles called optical cables and used to transmit light 
ls over long distances. 
i you look elosely ala single optical fiber, you will sce that it has the following parts: 

Core - Thin glass center of the fiber where the light travels 
Cladding - Outer optical material surrounding the core that reflects the light back into the 


Short Notes 


4 human 


core 
» Buffer coating - Plastic coating that proteets the fiber from damage and moisture 
Hundreds or thousands of these optical fibers are arranged in bundles in optical cables, 
jhe bundles are protected by the cable's outer covering, called a jacket. 
(jtical fibers come in two Lypes: 
» Single-mode fibers 


» Multi-mode fibers 
ihe Global Positioning System (GPS) is a satellite-based navigation system made up of at least 


y satellites. GPS works in any weather conditions, anywhere in the world, 24 hours a day, with 
no subscription fees or setup charges. The U.S. Department of Defense (USDOD) originally put 
he satellites into orbit for military use, but they were made available for civilian use in the 1980s. 
How GPS works (CSS 2016) 

GPS satellites circle the Earth twice a day in a precise orbit. Each satellite transmits a 
mique signal and orbital parameters that allow GPS devices to decode and compute the precise 
wation of the satellite. GPS receivers use this information and trilateration to calculate à user's 
saet location, Essentially, the GPS receiver measures the distance to each satellite by the amount 
s lime it takes to receive a transmitted signal. With distance measurements from a few more 
stellites, the receiver can determine a user's position and display it electronically to measure your 


rumning route, map a golf course, find a way home or adventure any where. 
fiternet (CSS 2010 / 2011) 


The internet in simple 
worldwide, which is accessible to the general public. These inte 


ansmitting data through a special type of packet switching whic 
Memet protocol, 


terms is a network of the interlinked computer networking 
rconnected computers work by 


h is known as the IPzor the 
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- “ferent interlinked network 
Internet is such a huge network el ide veli bat e eee relati g 
business govemment academic- and even on BERT enable ihe tnt ene inter, Me jr «c s : 
known as the network of all the other networks. These ne s of communi 21 4 I6 he ARE. Ho” Jn computinE, 3 Mouse is a Pointing device 
| : bel “oh include the several mean unications fig Sed fy „ative to its supporting surface... ` ice 
P OUS ponant Nune hippie f the documents and web sites On th € the f ion © 
transfer, the online chat and even the sharing o the Wiw ik 
the World Wide Web. PN ‘Oe 
It is always mistaken said that Ihe : 
, there is a very 5! 


th ian : i 
at functions by detecting two-dimensional 


iet : : : 
co" A computer icon is a Pictogram d 


oe isplay : 
a computer system Plaved on a computer screen in order to help user 


he internet and the World Wide Web are both | 


gnificant difference between the + E Sam ipt 
'Q Whi E : WT 
hich f soft" Computer software, or just software, js 


terms. or are synonymous. Actually : d World Wi 2" 
has to be clear to understand both «eget Oe differed Weber tpi. are bor ih ter's provessort any set of maching-readable instructi 
rk of the sev : are t u Cessur to a : e-readable instructions 
the netwa Onneg jest d pane Wio perform specific operations s that 
n 


wires. the fiber optics and even the | td s 
aeg [| cont ntrol Unit is a 
Uc The co s a component of a A : i (C 
are AS pects operation of the processor. computers central processing unit (CPU) which 
en di : 
SIVite, LAN local.area network (LAN) j 
^ Saas Bons ber 2 2 IS à Computer network that interconnects computers in a 
mited an : » Computer laboratory, or office building using network media 


networks yet; the internet is 
accessories 


through the linkage of the like the copper 
World 


: š Wide Web consists of the interlinked collect; 
wircless connections. However, the ù - Cetio 
si aac ys ad documents which are taken as the resource by the general public. These 

2 perlinks. Therefore World Wide Web is one of the 


linked by the website URLs and the hy : 
offered by the whole complicated and huge network the pe AURA 
The use of IP in the Internet is the integra par o h desi Provide , 
services of the internet, through different layers organization diee the IP data packets te fi x 
the IP itself. like the TCP, and the HTTP. m yod A modem is a device that modulates an analog carrier signal to encode digital 

€ g 2 Ig 


are other protocols that are the subclasses of 
Millennium Bug (CSS que computer problem that threatened the opera formation, and also demodulates such a carrier signal to decode the transmitted information. 
The millennium bug was a . PSTAUONS or LU : 
: iji ies nce i tri t agencies and even sci : A ds for “Arithmetic Logi -n : $ 
co Lions, utility companies, finance industries. gave ENCE. On, Stands k ; ogic Unit.” An ALU is : Jernit axis 
rporalions ^ pa | December 1999 and | January 2000, the fear wa; that al GPU that performs arithmetic and logic operations. EE er i 


stroke of midnight between 3 : 2 £ 

computers had Uie potential of shutting down. The aiea PE IS an known ‘as the Year pegister (CSS 1998/2000) l l 

2000 problem, Y2K problem, Y2K bug. and most commonly referred to as simply Y2K, In a computer, à register is one of a small set of data holding places that are part of a 
The millennium bug was specifically a programming problem. It wasethe result ofa computer processor. 

combination of a space issuc as well as a lack of forward thinking on the pan of the Programmen 

back in the 1960s and 1970s. During the beginning stages of computer programming, memory 

and other storage space were scarce and expensive, so saving char acter T a priority. 
Programmers were writing business application code using COBOL (common busines 

ing generator) to run on mainframes. Programmen 


oriented language) and RPG (report programm | | 
stored dates in the form of yymmdd which involved a total of six characters, automatically soning 


in an ascending order. kach one of those characters equaled onc whole space (byte) of computer 
storage. Consequently saving two bytes of storage for each date was significant when yoy 
consider thc amount of date ficlds stored on cards, tapes, Or disks in all the records in all the files 


in all the computers, 
Define the following terms (CSS 2000) l 

(a) RAM, (b) Byte (c) Mouse (d) Icons (e) Software (f) Control Unit (g) LAN (h) Modem 
(i) ALU (j) Registers. 


RAM 
RAM (random access memory), ís the»place in a computer where the operating system. 
application programs. and data in cufrent Use are kept so that they can be quickly reached by the 


computer's processor, 


Byte 
d bylt 


* 


In most computer systéMs, à byte is a unit of data that is eight binary digits long. A by! 
is the unit most computers useMe represent a character such as a letter, number, or typographic 
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m Past CSS Papers 


e in the human body, (Css 99 
ales is to. provide your body with energy to ¢ 18 
important activities, Carbohydrate 
Yydrates 


Misc Solved Questions fro 
O: Describe different steps to digest Carbohydrat 
The main l'unction of carbohydr vid 
museulur work, brain activity, breathir 
made up of sugars known as snccharides. 
snecharides linked together, which ure known AS pe 
begins in the mouth and is complete when the polysaec 
sugars or monosaccharides, which can be absorbed by the body. 
Mouth 
Carbohydrate digestion begins in the 
saliva, which helps to moisten the food. The food 
also release the enzyme salivary amylase, which 
polysaccharides in the curbohydrate food. 


Stomach 
After the carbohydrate food is chewe 


d other | 
Most carbohydrate foods contain 
Ma 


tysaccharides. Carbohydrate qi, > 
harides are broken down int BEStign 


y an 


o Single 


mouth. The salivary glands in the mouth " 
is then chewed while the salivary. scele 
begins the process of breaking dnd 

the 


d into smaller pieces and mixed with salis 
bh Ty 


amylase and other salivary juices, it is swallowed and eu iheough the esophagus, The 

mixture enters the stomach where it is known as ES ise e further digestion of 
" v eu g Dru 

chyme, as the stomach produces acid which destroys acteria in the food and SIODS the 


action of the salivary amylase. 
Pancreas and Small Intestine 
Afler being in the stomach, 
intestine, or the duodenum. in response 
releases the enzyme pancreatic amylase, 1 
disaccharide. a chain of of only two sugars linked 
produces enzymes called lactase, sucrase and maltase, W 
into monosaccharides. The monosaccharides are single sugar 


small intestine. 

Large Intestine (Colon) 
Carbohydrates that w 

colon where they are partly broke 

divested like other carbohydrates, is excr 


the chyme enters the beginning portion of the sm 
to chyme being in the duodenum, the Mw. 
which breaks the polysaccharide down ^w 
together. The small intestine then 
hich break down the distechaffie. 
s that are then absorbed jn the 


ere not digested and absorbed by the small<intéstine reach the 
n down by intestinal bacteria: kiber, which cannot be 


eted with feces or partly digested by the intestinal 


bacterin. 

Q: Explain in details the common causes of Heart Attack, (CSS 2017) 
Heart attacks are caused by the blood supply to dhe heart being suddenly interrupted, 
Without this supply, heart muscles may be damaged andibegin to dic. 
Without treatment, the heart muscles will expericnee irreversible damage. 
If a large portion of the heart is damaged inthis way, the heart stops beating (known as a 


cardiac arrest), resulting in death. 


Coronary heart disease 

Coronary heart disease (CHD) is the 
which the coronary arteries (thé major blood vesse 
clogged up with deposits of, cholesterol. These deposits are called plaques. 
Before a heart attack, one.of the plaques ruptures (bursts). causing a blood clot to develop 
at the site of the ruptuf&) Tie clot may block the supply of blood to the heart, triggering 2 


leading cause of heart attacks. CIID is a condition in 
Is that supply the heart with blood) get 


i 
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ck. 
art attac l 
he yr risk of developing CHD is T 
smoking : 
: 8 high-fat diet 
: diabetes 
high cholesterol 
a 
, high blood pressure 
è 


cased by; 


being overweight or obese 
«s common causes 
gome less common caüseSare described bel 
ug misuse ow. 
Saans a rara e ya times (speed) and | 
can caus ry arteries to narrow, restricting MR RID. Quei QD eie moth) 
ing a hean 





quack. 
jloart attacksfrom the use of cocaine are 
one of the most common causes of sudden death 


in you people. 
Lack of oxygen in the blood (hypoxia) 
i levels of oxygen in the blood decrease due t i i 
normal lung function, the heart will receive un Se ee eee 
this will result in the heart muscles being d “ony genae blood. 
"^pifference between dru 3 being damaged, triggering a heart attack. 
e: p While many people a rums and irag abuse (CSS 2017) 
nd addiction have ari ideis drug abuse and addiction interchangeably, abuse 

BRR ddic istinct meanings. One can abuse drugs without 
necessarily cing, addicted to drugs. The drug abuse definition centers more around the 
way a person uses drugs, while the drug addiction definition includes the use of drugs and 
also the psychological and physiological effects the drug has on the body i : 

t's important to understand the drug abuse and drug addiction definitions so as 1o 
correctly identify problem behaviors seen in loved ones, It’s also key to remember that 
alcohol is also a drug and is included in the definitions of drug abuse and addiction 
Drug Abuse and Addiction - Drug Tolerance j 

Central to the understanding of drug abuse and addiction is the idea of tolerance. 
When a person starts using a drug, they typically use a small amount to receive pleasurable 

effects, or a "high." With time though, drug users find the same amount of drug no longer 
produces the desired effects and they have to consume more of the drug to attain the same 


high. This effect is known as tolerance, 
|n drug abuse and addiction, creation of tolerance depends on the drug used, thc 
amount that is used and the frequency with which it is used. Drug, tolerance can be both 
psychological and physiological. 
Drug Abuse Definition 
The definition of drug abuse does not have drug tole 
focuses on the pattern of drug use and the effects drugs are havin 
abuse and addiction takes place over time, but the definition of 
requires that drugs have negative effects on the user's life over a |2-month peri 
lollowing are drug abuse symptoms: 
è Drug use has negative 


rance as a factor. Rather, it 
g on a user's life. Drug 


drug abuse specifically 
od. The x 


ce in work or school 


ly impacted performan 





xa^ allie of Ce —— 
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drug user OF 
d driving 
pite of the neg 


Risk Jangering the others are committed as a result of on 
. isky acts enda ; 
use, for example, drinking an 
© Continuation of drug use 1M s 
on relationships 
Legal or financial problems a5 
A drup user may match the drug P 
is present. Drug abuse frequently. 


we consequences dry 3 
ative € g drug use is hay; 
ha in 


sresuliof drug USC —— 

puse definition even if only one of the sym 
a s leads to drug addicting ~ 9m 
ut not always, 1e B addiction. s 


eo contains aspects of the drug abuse definition į 
sath aces from drug use and refuses to quit y In thar 
the user is experiencing negative Sean addict has developed a tolerance to RS the 
drup. However, with drug addiction, Uc ces withdrawal symptoms when abst; eae 
inereasing the used amount. and ep addiction symptoms: nent. I, 
addition to drug tolerance, here are other E zi KiE ie dias 
. Experiencing withdrawal symptoms `^ m repeated attempts to do so 

© [s unable to stop using the drug even An Pre drug 

e Consumes large and even dangcre ide Iv known, it is not used in the D; 

While the term "drug addiction" ts sue Instead, the DSM defi © Mlagnartic 
and Statistical Manual of Mental Disor opie Ilion. above. 3 À Y. Substance 
dependence similarly to the drug addiction ee an body' (CSS 2016) 
QO: Comment, "liver is the chief chemist in hum i perfon mnt th 
The liver is the “chief chemist” of the body 1n un due vesponsible F X ee furietions 
including the elimination of toxins. The liver Is cds drink and the air: : 'minating thd 
toxins we ingest through the food we cat. the water pa ied ay we breathe. 
liver is also responsible for eliminating the toxins gene y any pnarmaceütical drug. 
taking. ua : 

dixe pL NUS triangular-shaped organ weighing a im more than pounds. ti 
is the largest gland in the human body, according to eee Poser. liver is part of 
the gastrointestinal system and is located in the upper abdomen ton rightof the Stomach. 
The liver carries out many functions necessary for survival, including processes of 
metabolism, digestion and cleansing of the blood. 

Detoxification [.N f 

The cells of the liver contain thousands of enzymes for userin the chemical reactions of 
metabolism, according to the University of Nottingham: People consume various toxins 
from foods, drugs and water daily. A healthy liver 4s capable of transforming potentially 
harmful substances, such as drugs and alcohol, into harmless products to be eliminated in 
the bile or urine 

Nutrient Processing 
Nutrients consumed in the diet travel from (the intestine to the liver and are processed into 
" substances that the body's tissues can /Use, the Gastroenterological Society of Australia 
reports. The liver synthesizes, stores.and releases nutrients into the blood based on the 
body's needs. 

Cholesterol Production 

Each day, the liver makes"about 1.000 milligrams of cholesterol. which is used for 
production of hormones, Vitamiti D and bile. 
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2 eynthesis : y 
poe makes certain proteins necessa 


f : rV for ble ; ; ‘ 
in iro. according to Brown Uf NN. ad clotting and for transporting nutrients 


ext P ance in the body, Additionally S blood proteins are also needed for 
of the immune systema — = Wie liver produces proteins involved in the 


the gal 


td ts with eliminationoMoxins from the ee rar CET 


body. 


ge. estored i TRE 
sor? E utrients AAE in the liver, including certain fats. Vitamin B12 


' ble vitamins A, D and 2. iron, capper and 
fat-solu K. The liver also stores glycogen, the storage form of 
ose 


: Regulation 
ed SHEER a 
l , mus t : eias 
B y must maintain blood glucose within a particular range. When blood glucose falls 


pc DOSS X 
p far whe paer E Stored glycogen back to glucose. or it can make glucose from 
mno acids to raise ood glucose to a normal level. 


“wnat is hydrological cycle? Discuss its importance. (CSS 2016) 


Ü: pat is the hydrologic cycle? 


The hydrologic hi 2 Pin — cycle is the continuous movement of water between the 
m and the atmosphere. Water reaches land as precipitation such as rain and snow. Then 
the water evaporales, condenses in the atmosphere to form clouds, and falls to the earth 
again as precipitation, continuing the cycle, 

when water falls to the ground it can collect on the land becoming streams, rivers. 


takes. OF soaks in to the ground to become groundwater. Plants take up groundwater either 
using it OF releasing it to the atmosphere. 


why is the hydrologic cycle important? 

“The hydrologic cycle is important because it is how water reaches plants, animals and 
us! Besides providing people, animals and plants with water, it also moves things like 
nutrients, pathogens and sediment in and out of aquatic ecosystems. 

Ways in which the hydrologic cycle is affected 
One of the ways that water moves through the cycle is through its ability to permeate, 
or soak, into the soil. There are four key areas that impact that part of the cycle: t 
changes in the ability of soil to soak up water through increases of impervious 
surfaces, like roads and buildings, and removal of forest cover; 

29. water withdrawals or impoundments (such as through wells or dams) 

3. filling depressional wetlands; 

4. and altering stream flows and beds. 


Q: What is Nanotechnology and what is its use? (CSS 2013) 


Nanotechnology is the understanding and control of matter at dimensions pen 
approximately | and 100 nanometers (nm), where unique poc hse 
applications not feasible when working with bulk materials or even with single ven o6 
molecules. A nanometer is one-billionth of a meter. A sheet of paper is about 100. 

nanometers thick; a single gold atom is about a third of a nanometer in diameter es 
Researchers seeking to understand the fundamentals of properties at the nanoscale call t be 
work nanoscience; those focused on effective use of the properties call their wor 
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nanoengineering. 
Encompassing nanoscale science 
imaging. measuring, modeling. an 


cring. and technology. nanotechnolos, . 
g manipulating matter at the nanoscale, "ovo, 


The ideas and concepts behind nanoscience and POATE started with 
"There's Plenw of Room at the Bottom” by physicist Menar Feynman at an 4 teg 


Physical Society meeting at the California Institute es Dae des lech) on Doce 2 
a shnology was used. In his talk, Feynman de c 


: engine 


29. 1959, lo ` otec 

29. 1959, long before the term nano ; x : Serb T 
* : " 4 - im ffr ri 

process in which scientists would be able te iil bi control individual ato be 

inolccules. Över a decade later, in his exploration? © uiirapreeision Machin in San 


^ g. 
nanotechnology. |t wasnt until [ogy Profe 


roscope that could "see" individual at 


d 
Norio Taniguchi coined the term Pte 
development of the scanning tunneling. mic 
modern 


Applications of Nanotechnology - 3düucts 
e Nanotechnology is used in many commercial products za processes, for ex 


nanomaterials are used to manufacture lightweight, strong Material. Ple, 
applications such as boat hulls, sporting equipment, and automotive 
Nanomaterials are also used in sunscreens and cosmetics. 


With 


the 
oms, thay 


e Nanostructured products are used to produce space-saving insulators Which 
useful when size and weight is ata premium : m 
ə In healthcare. nanoceramics are used in some dental implants or to fill holes R 
51n 


diseased bones, because their mechanical and chemical properties can, be : 
to attract bone cells from the surrounding tissue to make new bohe 
pharmaceutical products have been reformulated with nanosized, partic 
improve their ahsorption and make them easier [o administer. Optlejans 
nanocoalings to eyeglasses to make them easier to keep clean and hardér to 5 apply 


í : $ s Cra 
and nanoenabled coatings are used on fabrics to make clothing Stain-resistam 


"lufied" 
Som 


easy to care for 

e Almost all high-performance electronic devices manufaetured in the past de 
use some nanomaterials. Nanotechnology helps build new transistor Structure = 
interconnects for the fastest. most advanced computing chips des 


Q: Why MRI is preferred over CT scan? (CSS 2013 Fsd ReExam) 


MRI and CT are very different and used for different needs and reasons; both are valuapi 

and both have specific applications; they are nol interchangeable and one is not a better tes 
than the other for all things ai 
CT scan does not show our tendons and ligamefits. very well at all; at least not yet. MRI ; 

the best choice for that. Tendons and ligamerfts around the shoulder and knee are best iln 
by the physics used in MRI. This is due to the density of the tissues that compose the 
tendons and ligaments. 

Spinal cord is best seen by MRI for the same reason. The density of the spinal cord and the 
composition of it is such that MRI physics can show tt to us much better than CT, 

The difference in the way the images are produced in MRI vs CT is the physics involved 

CT scan uses an x-ray beam thal slices through you like a knife carving a spiral ham. ij 
MRI (magnetic resonanée imaging) uses a magnetic field with radio frequencies introduced 
into it. When your body [syplaced inside the magnetic field, the molecules of water in your 
body (hydrogen molecules) will start to spin like a kid's top when he spins it. The top will 
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wobble as it slows down 


“fly Describe the Role 


Phos 
Phorous and Potassium in the Growth of 


Mirrogen PFO motes plant growl, qs. 
! x rotcín in the plant, sq it's Peou; 
^" ves to defending Against pests. Nitro en i 

lants their green «color “and is AR 'S pant of the 
norosynthesis. Lack of nitrogen sh ved 
Foc ause nitrogen tan move around 
aew growth, Phosphorus is involy 
energy from ONE point to another 


(lowering Because phosphorus moves slowly th 
Y throu 


soilmavhere it's needed by the 
"S water pressure regulation pM Potassium helps regulate plant metabolism and 
p development. For these reaso “ce and outside of plant cells, ft is important for good 
0 “OS, potassium is critical to plant stress tolerance à 


why long exposure of human ski R 
? ght is dangerous? Is there any positive 


processes responsible for transferring 
also critical in root development and 
gh the soil, it's important to work it into 


kin to the sunl 
Long-term sunlight exposure is m 
cancer. skin aging, immune suppression i a anaes with the development of skin 
has also been associated with the tim; ye Iscases such as cataracts. Sun exposure 
„sonal affective disorder. A numb ing of melatonin synthesis and reduced risk of 
ae = balance between the risks S m public health organizations state that there needs 
sunlight. There is a general consensus Da eaa much and the riska of having too. [iie 
: um should always be avoided 

Sunburn (or erythema) is redness of the skin, which is 4 . 

A ad by dilatati n, is due to increased blood flow in the 
skin caused by CIO of the superficial blood vessels in the dermis as a result of 
exposure to UV radiation. High UV doses may also results in edema, paín blistering and 
peeling of the skinia.few days following exposure. UV-B radiation is believed to'be mainly 
responsible for sunburn as it is more erythmogenic by a factor of 1,000, however since 
there is more UV-A radiation reaching the earth's surface, UV-A contributes 15-2096 to the 
sunbum reaction in the summer months. Risk factors for sunburn include fair skin, red or 
blond hair, blue eyes. and freckles. For people with fair skin, it takes only 15-30 mimites in 
midday sun to induce erythema. In terms of areas of the body that are more susceptible to 
sunburn, the face, neck, and trunk are two to four times more sensitive than the limbs. In 
addition, children and the elderly are believed to be more sensitive to UV radiation and 
may burn more easily. A sunbum reaches its maximum redness eight to 12 hours after 
exposure and fades within one to two days (1). 

Is there any positive impact of radiations? 

The ultraviolet radiation in sunlight, though a principal source of vitamin D3 compared to 
diet, is mutagenic. Supplementing diet with vitamin D3 supplies vitamin D without this 
mutagenic effect, but bypasses natural mechanisms that would prevent overdoses of 

vitamin D generated internally from sunlight. Sunlight is the major source of vitamin D- 
producing Ultraviolet B radiation, which has a wide range of positive health effects, 
including possibly inhibiting the growth of some cancers 
There is some evidence that bright light exposure reduc 
it is a standard treatment for certain circadian rhythm s 


es seasonal affective disorder, and 
leep disorders. There is a research 
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Q: Why DDT once labelled as a Miracle is now being considered an Enyi 
Tragedy? (CSS 2013 Fsd ReExam) 


re reducing hypertension and the incidence of : 
nts of Dr. Richard Weller, the skin acts as Stora "diag 
on UY exposure Be for 


on the possibility of sun exposu 
disease. According to the experime is 
nitric oxide, NO, which is released to the blood up 


DDT is a pesticide discovered in 1939 by Paul Müller, a lifesaving scientist It wag world 
widely used to wipe out malaria by killing the mosquitoes that carry the disease l 
reputation problem began in the 1960s when Rachel Carson wrote Silent Spring. "ng 
that pesticides such as DDT were ruinous to wildlife. ] m 
In her successful book Silent Spring (1962). Rachel Carson explained the environment. 
damages derived from the use of DDT. Carson predicted that, if the use of DDT Continue 
all the birds in the world would disappear. Once Carson's studies were ratified by other 
biologists and scientists, the U.S. Environmental Protection Agency (EPA) banned the use 
of DDT in 1972. 

DDT and the environment 
Among the diverse effects of DDT on the health of animals, many highlight: 

Problems in reproduction and development. 

Possible defects on the immune system and premature death of birds. 

Effects on the liver and kidney. 
Block of sexual development in many animals, during several studies. 
Reduction in the quality and quantity of microscopic animals in phytoplankton, " 
fundamental pillar of the marine food chain. 

e DDT has been detected in animals in the Arctic, clear proof of the aClion and 

influence on the development of life on the planet. 

DDT was excluded from the list of authorized substances for protection of plants and 
pest control. Now, the ban extends to the production, user and sale of all plant protection 
products that contain DDT. 

In 2006 the World Health Organization announced that it would return to using DDT 
as an insecticide to eradicate malaria (and to kill the mosquitos that transmit the disease). 

Although this international organization considers that it use isn't harmful to nature 


and, instead, effective in the prevention of this disease; its use continues to be 
controversial. 
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«idizing or spoiling too quickly, 


e : 
m s have been : , 
(9 © chemical n shown to PFOduCe potential ca ; 
Acer causing compounds in the 


[net d have also been linked to lívewt: 
gan 4 chkidne d AEN r J 
pod v. high cholesterol, and behavioral problems in athe problems, infertility or 


in 
V ue of unborn babies and thiltr i Pere de ide 
ja is constantly producing.and dividing ney ie n 
y^ js when these Cells are made of the Wrong kind of fats and are oxidized 
poi : explain PRSE. ei between Chemotherapy and Radiotherupy (css 2013) 
) pe ohera py arid crapy are two of the must effective treatment approaches for 


ilio le oils are extremely dara - 

live system and the developing 
ductive system in both men and 
V cells, there is potential for mutation and 


-er. ) 
cant Telers to a chemic i 
remo herapy mical or drug given to destroy cancer cells, Chemotherapy is 


prescribed X seen oncolbgis. Because the chemo drug is given through an 
intravenous t ff bis beca ee throughout the entire bloodstream. This type of 
treatment tS eitec UR It Kills cancer cells that have spread beyond the initial 
aff qud MISSI! er Organ. ou Hi other hand. as the drug spreads through the bloodstream 
filing cancer cells, it also has effects on other rapidlv dividing cells such as those in your 
flood, mouth, nose, nails, vagina, intestinal tract and hair, This can cause patients to feel ill 
after treatment and lose their hair. 
Radiation therapy 1s a local high energy X-ray treatment, focusing only on thc arcas 
affected by cancer. Radiation treatments are prescribed by a radiation oncologist. The 
radiation does not travel through the bloodstream so it does not have systemic side effects. 
Typically, side effects caused by radiation will only affect the direct area that is treated. 
Radiation therapy Is commonly used for treating cancer of the head and neck, breast, 
bladder, lung, prostate, brain and Hodgkin lymphoma. 
Is it HDL or LDL which is Harmful to Human Health and Why? (CSS 2013 Fsd ReExam) 
“There are two kinds of cholesterol — HDL (high density lipoprotein) and LDL (low density 
lipoprotein). HDL is the good cholesterol that keeps LDL, the bad cholesterol, down 
Too much LDL cholesterol can cause deposits to build up in the blood vessels, known as 
plaque, which decreases the amount of blood and oxygen going to the heart. This in turn 
can lead to heart disease and heart attack. l 

0: Porifera (Sponges) is an ancient group of animals from Cambrian period. What is the 


ir survival/success? (CSS 2013) 
gister diac to the ed Porifera in the animal kingdom. The main pean ots 
placed into this phylum is due to the presents of numerous holes called co man 
phylum Porifera, are the oldest metazoan group still extant on our planet. i a a i He 
survival in vast numbers in recent seas (and in freshwater habitats) is iste Rae iie 
apparent adaptability of their bauplan to dramatic changes in environmental char: 


and competing biota 


Q: Why people have switched to Vegetable Oil for cooking instead of Saturated Fats? (CSS 
2013 Fsd ReExam) i 
Vegetable oils (and margarine, made from these oils) are oils extracted from seeds like the 
rapeseed (canola oil) soybean (soybean oil). corn, sünflower, safflower, etc. 
Our body needs Omega-3 and Omega-6 fats/in balance, preferably a 1:1 ratio. Most people 
consume a much higher ratio of Omega-6'(ats/ and this can lead to problems. Vegetable 
oils contain a very high concentration of ‘Omega 6 fatty acids and polyunsaturated fats, 
which cause an imbalance of thesé oils'in the body. Omega 6 fats are easily oxidized with 
heat or light exposure. This is another reason that when these types of fats/oils are 
incorporated into tissue like skin cells, the heat and light from sun exposure can increase cells pick up the planktonic food and start the digestive process. 


skin cancer risk | 

£ : r | small bone like partic Á 
Most vegetable oils and their products contain BHA and BHT (Butylated Hydroxyanisole They contain spicules. These Seven function in support and protect these ani 
and Butylated Hydroxytoluene) which are artificial antioxidants that help prevent food Blas SU eB, 


: i f the animal 
i : sristics that make them unique members o 
These animals have other characteristics th + aed ave. (vessifi) hey BNE 


i “se animals d 
ki . They are filter feeders. Since these anima ) e | m 
ies food bs iriering it out of the water as it flows through it, Special cells called colar 
les made out of calcium 
mals from 


p T ———————— ”~—~— 
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o through the process of budding where an bed gs grow an off, 
it side. These buds can remain attached to the parent ar break off and lake y 
elsewhere. Sponges nre also know to regenerate last body parts. Sexual re 
limited. Structures called genmules nre formed from amebocyte Tu 
environmental siress. "T is tiny 
Knowledge of sponge biodiversity 1s still largely incomplete. lo date, about 11.000 sn... 
have been formally described of which approximately 8.500 nre considere 
below), but as many as twice that number are thought to exist. Sponges 
divided among four distinct classes, 25 orders, 128 families and 680 pene 


Dring 


Ct 
are CUrre 


g ni] 
ra Mos; Mix 


are Leuconoid lern 
SPONge Species are Le ‘ 
Q: State the message of “The Earth Hour Movement". (CSS 2013) 

“The message for this mass movement is simple — for individuals, Organisations m 


governments to act npainst climate change by switching off non-essential lights for dne 

hour from 8.30pm to 9.30pm." 
Earth Hour 2014 is scheduled for Saturday, March 29, from 8:30 p.m. to 9:30 pm, diri 
participants! local time, ; k 
1 Will If You Will AWIYW) is an Earth Hour campaign to encourage posilive action fo 
the environment, beyond the hour. What makes it special is that it empowers yay - sf a 
individual or as part of a community or organisation - to share your commitment 49 the 
planet with friends, family, colleagues, fans or even a whole nation, E 
The idea is simple. Someone makes a promise to do something if a certain numberof 
people commit to take an ongoing action for the environment, beyond Earth Hour, | 
The action could be big or small; it might be a simple lifestyle change or maybe something 
that leads to political change. It might require 10 people to do something. or.40,000, The 
point is that 1 Will If You Will allows anybody — from a kid in a classroom fo a Presiden 
of a nation - to become the inspiration to their friends, family, colleagucs.and communities 
by sharing what they're willing to do to protect the planet. 


Q: Very briefly explain the difference between Earthquakes, volcanic'eruptions, floods and 


tsunamis, (CSS 2012) 
Earthquakes, volcanic eruptions, tsunami are Geological Hazards 
Floods are Weather Associated Hazard 

Q: Briefly explain the difference between Sedimentaryand Metamorphic rocks. (CSS 2012) 
Sedimentary rocks and metamorphic rocks havc.some differences between them. 


* Formation of metamorphic rocks mightifVolve with heat from magma, while it is 
nol so with sedimentary rocks. 

e Sedimentary rocks are formedyin the earth surface, while metamorphic rocks are 
formed deep in the earth. 

. "ud ie rocks often ‘contain fossils, while metumorphic rocks rarely have 
ossils. 


Sedimentary rocks, usdally have pores between pieces, but metamorphic rocks 
rarely have pores or openings. 


e Metamorphic, rocks^ma 
often havedayers. 


Metamorphic racks are harder than sedimentary rocks. 


t 
y have bent or curved foliation, while sedimentary rocks 
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py explain the difference between a LASER d a Photnga 


arit i device that emits light through taie Cell. (CSS 2012) 


i5 ; 8 DOSS of optical 'ati A 
rie nee emission of electromagnetic raf, ptical amplification based on the 


ation 

x cell (also called a photovaltnic ce 

< the encrgy of light directlyzinte cle 

QNS explain the Nitrogen C¥ele in nat 

git ^n is a component of Many, oryanic 

iP nich make up prolcins)and DNA. 
5 


jd an is the major component of c 
NOE ;en-Fixing baetería and algae 


available for plants to absorb. 


li or photocell) is an electrical device that 

Cirieity by the photovoltaic effect. 

ure. (CSS 2012) 

Molecules, It forms an essential pant of amino 
Nitrogen is essential for all living cells. 

arth's atmosphere, [t enters the food chain by means 

: In the soil, This nitrogen which bas been ‘fixed’ is 

| hese types of bacteria form a symbiotic relationship 

n h legumes-- ese types of plants are very useful because the nitrogen fixation enriches 

A «xil aud ‘acts a5 a natural fertilizer, The nitrogen-fixing bacteria form nitrates out of 

y atmospheric Bt which can be taken up and dissolved in soil water by the roots of 

m ts. Khen, the nitrates are incorporated by the plants to form proteins, which can then 

pm road through the food chain. When organisms excrete wastes, nitrogen is released 

» o the environment. Also, whenever an organism dies, decomposers break down the 

v se into nitrogen in the form of ammonia. This nitrogen can then be used again by 

T ying bacteria to fix nitrogen for the plants. 

is sofiy explain the difference between an Antibiotic, an Antiviral Drug (CSS 2012) 
ntvirals kill viruses, and antibiotics kill bacteria. Both of these medicines are called 
antimicrobials. i » l l : l 
There are many more types of antibiotics than antivirals. Bacteria are relatively simple in 
terms of their makeup and construction, so it’s casier to develop drugs to target them. 

On the other hand, antivirals are difficult to develop. Viruses arc tricky. They change 
frequently, so even when you think you've got a handle on a virus, it can mutate and turn 
into à cousin of its original self. | = . 

While drug resistance IS à problem with both of these antimicrobials, viruses can become 
resistant quickly, while bacteria resistance can sometimes take years. es 
Probably the best-known antiviral right now is Tamiflu, which targets flu Viruses. It des 
effective when given within 48 hours of the onset of symptoms, and it decreases the 
duration of symptoms by about | 25 days. 

Q: Function of Mitochondria. (CSS 2011) "ur l E E 

The main function of the mitochondrion is the production of energy, in oon 

adenosine triphosphate (ATP). The cell uses this energy to perform re iod is ds 

necessary for cell survival and function.Other functions of mitochondria are re : Nes 

in which they are found. Mitochondria are involved in building. breaking i 

spun ; functioning. For example. some of the 
xpi dap pee as aa Üa miachondnia Mitochondria are also 
building blocks of DNA an occur withi eu 
ined in making parts of blood and hormones such as pura) alot ee i 
are required for cholesterol metabolism, neurotransmitter d ha ziii. nol adf fenes 
ammonia in the urea cycle. Thus, il mitochondria F pi ii : m xum Goniag. wil We 
production but also cell-specific products needed for 


affected. 
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Functions of Golgi. (CSS 2011) 
A major organelle in most eukaryotic ce 
the Golgi apparatus (or Golgi body, Golgi 
Package the macromolecules such as proteins an 
has been likened to the cell's post office. 


The Golgi Apparatus have various functions in an orga fo 
for; processing of proteins generated in endoplasmic reticulum and Packaging them 


IIs is the structure of membrane-bound T 

complex, dictyosome). ht acts to a Calle 

d lipids that are synthesized bu e. a 
- e 


an. These organclles are rex 


transport of lipids around the cell, and the cerealon of lysosomes among other Varig , 
us 


functions. 
Plaster of Paris (CSS 2010) 


Plaster of Paris is a white powder made of gypsum. Mt got its name bccause the Bypsum ; 
present in large amount in the Paris. Plaster of Paris is abuilding material made up P 
0 

ut 150 degree 


Celsius. It is a dry powder mixed with water and gets hardens. This becomes soft after 


calcium sulphate hemihydrates. It is produced byheating gypsum to abo 


drying. Plaster of Paris has widevariety of uses in the architecture field 
Pacemaker (CSS 2010) 


A pacemaker is a small device that's placed in the chest or abdomen to help control 


abnormal heart rhythms. This device uses electrical pulses to prompt the heart to beat ata 
problems withthe 


rate or rhythm of the heartbeat, During an arrhythmia, the heart can beat too fast, te stow 
* if 


normal rate. Pacemakers are used 10 treat arrhythmias Arrhythmias are 


or with an irregular rhythm. A pacemaker can relieve some arrhythmia symptoms, SUCh as 
fatigue and fainting. A pacemaker also can help a person who has abnormal heartthyvihms 


resume a more active lifestyle. 
Differentiate between Flying mammal and Bird (CSS 2010) 
Flying mammals won't lav eggs and gives birth to young ones and birds lay ERES 


The bats are the representative animal of this group- The bat is the only. mammal that has 
‘true’ flight. All other ‘flying’ mammals are gliders. Bats have many Unusual characteristics, 
They cannot walk very well because skin that reaches over its (rent arid-back legs. It flies at 
night and stays in caves and other dark places during the day, hanging upside down by the 
claws of its back legs. They look like flying mice. 

Bats eat insects, although the vampire bat drinks blood. Bats. fly in total darkness and have 
keen hearing. They listen for sounds and echoes Io guide their flight. Bats can be helpful in 
eating insects but can be harmful as they can carry such germs as rabies, 

Sino- Auricular Node (CSS 2010) 

The Sinoatrial node (SA node) is the impulse«generatirig (pacemaker) tissue located in the 
right atrium of the heart, and thus the generator of sinus rhythin, IC is a group of cells 
positioned on the wall of the right atrium, near te entrance of the superior vena cava. [n 
other words, the SA node initiates the ficartbcat. Also called sinouuriculur node, sinus 


node. 
Differentiate between Magma and Lava (CSS 2009) 
Magma is composed of molten reek and is stored in the Earth's crust. Lava is magma thal 


reaches the surface of our planet through a volcano vent. 

Magma is the molten material beneath the Earth's crust. It usually collects in a magma 
chamber beneath a volcano, and can then be injected into cracks in rocks or issue out of 
volcanoes in eruptions, The temperature of magma ranges between 700 C and 1300 C. 
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. reaches the surface and comes du 
yhe” nce between Myopia and Hyperop; 
Ü pi T in is the term used to define Short Sightedness. Li 
M) is pefore it reaches the retina, "T his could be be - Li 
oe pert lens is too stib, cause the e 
„pic person has clear Vision when | 
ill appest blurreqe om, 
w opii js easily corrected at your local Vision Express optician using prescription glasses 


Ooking at objects close to them, but distant objects 


MyOP" ict lenses Specificall 

of contact S S ian eee counteract the effect. A concave lens (minus 
cred). ! À ic eye, : ; : 

pow theimage pic eye moving the image back to the retina and 


tarif P NS ; 
eae ib pd. dedica IS ser the image of a nearby object is formed 

"and t : è ause the eye j : 5 
cp cs not refract the light enough. ye is too short, or the cornea or crystalline 
x hypermetropie per rl ney have blurred Vision when looking at objects close to them, 
clearer seul w A ooking at objects in the distance. By placing a convex (plus 
d) lens in front of a hypermetropic eye, the image is moved forward and focuses 
orrectly on the retina, 

; write bricfly (not more ! han three to four senetences) about Aqua regia (CSS 2009) 
Q regia Is a mixture of hydrochloric acid (HCI) and nitric acid (HNO:) at a ratio of 


and 
gwere 


uä 
hee 3:1 or 4:1. . 
Aqua regia is useful to dissolve gold. 
also Known As: royal water, nitrohydrochloric acid 
, why do dogs pant and birds open their mouth and elephants flap their ears? (CSS 2009) 
The reason why dogs and birds pant through their mouths and elephants flap their large 
cars, is tO control (reduce) their temperature, Some animals can sweat through their skins 
and cool themselves as this sweat evaporates from their skin. However dogs, birds and 
elephants (and perhaps some other animals) can not sweat so they either evaporate water In 


their mouths or pump blood into their 'radiator sized ears to cool themselves. 
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Basic Mathematical Skills 


p rape ten symbols 0,1. 2:3, 4,5. 6 7 
stem where/we se the number 5s 5 called digits to represent any number: This is 
$4 to 9. 0 is called insignificant digit eR Is 






‘mal sy NS. 
" E 7, 8.9 EUN significant digits. 
dre me of figures, denotin 
t A group > © & a number is called a 
. vfu XE n e i 
pentre e rii Nm s place. Ten's place, Hundred's ed For a given numeral, we start 
jm re esent the mper 2028 12546 as shown below; PAME 
we il T | 
en 
| Thousand | Hundred | Ten's Units 





Thousand 
10! 10° 


£ e] 


„Thirty crores. Ninety-eight lacs, seventy-two thousands five hundred and forty-six." 


is numeral: 
jn th The place value of 6 is 6x1=6 


The place value of 4 is 4x10 = 40 
The place value of 5 is $5x100 — 500 

The place value of 2 is 2x1000 = 2000 and so on. 

The face value of a digit in a number is the value itself wherever it may be 

Thus. the face value of 7 in the above numeral is 7. The face value of 6 in the above 


numeral is 6 and so on. 


Number System 


Natural Numbers 
Counting numbers 1. 2, 3. 4. 5. ... are known as natural numbers. 


The set of all natural numbers can be represented by .N = ( 1, 2, 3. 4. 5, .. }. 


Whole Numbers 
then the numbers 0, 1, 2, 3, 4, 5..... are called 


If we include 0 among the natural numbers, 
whole numbers. 

The set of whole num 
w= (0, I, 2, 3, 4, S xo 
number which is not a natural number. 


bers can be represented by 
umber but 0 is a whole 


Clearly, every natural number is a whole n 


Integers. . 
nting numbers and their negatives including zero are known as integers. 


All cou 
The set of integers can be represented by 


Zor | = {... -4. -3. -2,-1, 0,12, 4 o} 
Positive Integers 
the set of all positive integers. Clearly, 


The set 1* » (1, 2. 3. 4 
and natural numbers are synonyms. 


positive integers 


) is 


asar 
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Negative Integers 

The Set le = {-l, -2, Ch in 

negative, 
Non-nepative Inte ers ive i 

Lag set (0. ie 3... ) is the set of all- non-negative integers. 
Rational Numbers 


mE 


} is the set of all negative integers, 0 is NCither positi 
` IVen 


i dgs0 
The numbers of the form Bola. Pea a ites cha are known as ration 
43502 
n be a) eee ee ere ee | Ic 
umbers, ¢ 2'2'81 3 


The set of all rational numbers is denoted by Q. 


ieQ= [ra = P.pqe Lg =o} 
q 
; a , 
Since every natural number "a" can be written as T every natural number js a rationaj 


0 E te tS x 
number. Since 0 can be written as 1 and every non-zero integer “a” can be Writién as % 


I 
every integer is a rational number. | 
Irrational Numbers 
Those numbers which when expressed in decimal form are neither te 


FMinating nor 
repeating decimals are known as irrational numbers, e.g. J2, V3, J Sur fene 


22 22. : S ww. 
Note that the exact value of zr n is not 3445 rational whiles, is irrational number. 


2 is approximate value of it. Similarly. 3.14 is not an exact value of it. 
7 


Real Numbers 


The rational and irrational numbers combined togethér are'called real nu 
I3 2 


mbers, e.g. 
2r's -2454 * 242 etc. are real numbers; 


The set of all real numbers is denoted by R, m 5 
Note that the sum difference or product^of à.rational and irrational number is irrational 


e.g. 34 J24- 45,5 - 45,445, — TA. are all irrational. 
Even Numbers 


All those numbers which are-exacti 
10. etc. are even numbers. 

Odd Numbers 
All those numbers which 
5. 7 etc.. are odd numbers 


y divisible by 2 are called even numbers, e.g.,. 2.6.8. 


are not exactly divisible by 2 are called odd numbers, e.g.. |. 3. 


n 


d ——— — 
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NR ee dier d 
6  agcural number other than 1, is (oy "vete 
an example. each of the numbers 2- ¥ 5. tage is divisible by 1 and itself only, 
Fe e Numbers » Are prime numbers. 


os! rs greater th 
aff eur! numbers g an Mw 


te 


fests 
i) 


} 


hich are not 


; example, each of tlíe/number, 4, 6 Prime, are known 


as composite numbers 
"es 9, 12 Ry 


ur ' Ste., are composite numbers. 
The number | is neither a prime number nor a co 

3 is the only €ven number which IS prime, 
' prime numbers up to 100 are: 
3) 2.9997, L1, 13,17, 19.23.29. 3| 


89, 97. i.e.. 25 prime numbers between I and 100. 
Ay Two numbers ies have only | as the common factor are called c 
relatively prime i isis iin »-8..3 and 5 are co. primes. 

ote that the numbers whic are rela Prime need not necessarily be pri 
y . 16 and 17 arc relatively prime alt 16 is not a prime number D 
of Divisibility 
pivisibility by 2 A number is divisible 
For example. 4. 12. 30. 18.102. etc., à 
pivisibility by 3 A number is divisible 
3. 

he example, the number 3792 js divisible by 3 since 3 +749 


Mposite number, 


«37.41, 43,47, 53, 59, 61. 67. 71. 73, 79, 83. 


O-primes or 
tively 
hough 


by 2 if the unit's di 
rc all divisible by 2. 
by 3 if the sum of digits in the number is divisible 


git is zero or divisible by 2. 


+ 2-21, which is divisible 


3. 
visibility by4A number is divisible by 4 if the number formed by the last two digits 
(ten's digit and unit's digit) is divisible by 4 or are both zero. 

For example, the number 2616 is divisible by 4 since 16 ís divisible by 4. 
Divisibility by 5 A number is divisible by 5 if the unit's digit in the number is 0 or 5. 
For example. 13520. 7805,640, 745. etc.. are 


all divisible by 5. 
Divisibility by 6 A number is divisible by 6 if the number is even and sum of its digits is 
divisible by 3. 


For example, the number 4518 is divisible by 6 since it is even and sum of its digits 4 + 
5+1 +8- 18 is divisible by 3. i 
Divisibility by 7 The unit digit of the given number is doubled and then it is subtracted 
from the number obtained after omitting the unit digit. If the remainder is divisible by 7, 
then the given number is also divisible by 7. oe 
For stampis, consider the number 448. On doubling the unit digit 8 of 448 we get 16. 
Then. 44- 16 - 28. Ps 
ince 28 is divisible by 7, 448 is divisible by 7. ae 
Dbe by 8 A EENE is divisible by 8, if the number formed by the last 3 digits is 
ivisible by 8. ¢ 
daos the number 41784 is divisible by 8 as the number formed by last three 
digits, i.e., 784 is divisible by8. — às dinte da divisibls y 9: 
Divisibility by 9 A number is divisible by 9 if the sum of its Ri dris ADU E 
For example, the number 19044 is divisible by 9 as the sum o 
18 is divisible by 9. 
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9) — Divisibility by 10 A number is divisible by 10, if it ende in Zero. 
For example, thc last digit of 580 is zero. Dee pe visible by 19, 
10) Divisibility by 11 A number is divisible by 1! if the difference of the sum of 
odd places and sum of the digits at even places 1$ either zem ór divisibi 


Basic Mathematical 
he digi eby l] * digi 
For example, in thc number 38797. the sum of the digits at odd places = -° 4 


MCQs 
: es is i | ? 
: - s. A > : The solution of. theequation - = $y - lls between what 2 numbers? 
and the sum of the digits at even places is 8 +9 = 17. The difference js 17-15 is M 1) (a) 3 and 3.5 quation a seta 5 falis 
number is divisible by 11. BIN (c) 2.1 and.3 (d) 4 and 4.5 
: à 19 and 7 
Multiple Choice Questions n 
Ans ` y 
: 38x? -11x% 6 is the prod 2 
In each of the following questions a number of possible answers are Biven, Ou ? (a)x- 2 ic 1 s 
onc answer correct. Find out the correct answer. tof Whig (e) 7x.- 6 (d) 7x 
(c) 7x * 2 
1) 7372 x7372 + 7372 x 628 -? SETin Answer: (e) 
(a) 58976000 (b) 5896 For all real 3 3 = 
(c) 5897600 (d) None of these 4 (a) 8x yn. A uai ae c "A is x) 
Answer: (a) (c) 4 x y"? z^ (d) 4 x yo gi 
2) 9999 + B888 + 777 +?= 19700 (6) 4x y 4 y 
(a) 36 (b) 16 Answer: (d) 
m (c) 64 (d) 26 4) For all x, 45 x* - 115 9-60 x? = 
3) ib 6 x 1112 666666 (a) 45 x'(x + 4x - 3) (b) 5 x(9x + 4Xx - 3) 
i i : (c) 5 x (9x - 4x + 3) (d) 5 x 9x - AXx - 3) 
(a) (c) (e) 45 x'(x - Ax + 3) 
Keene : (d) 6 Answer: (b) 
: (a 
5 Which of the fol i 1. ? 
4) E ) nes ; € following is one pw era of the polynomial -3x* - 7x + 26 
(a) 3 (c) 4 (c) -3x +7 (d)x-2 
(b)2 (d) 6 (e) 3x -2 
adia (a) Answer: (d) 
f in 2 long division sum. the dividend is 380606 and the succcasiy 6) What is the product of the soluti f th i *+x-15? 
the first to the last are 434, 125 and 413, thea divisor is Pees frog (a) -15/2 aes (5) 15/2 ference eaten 
(a) 451 (c) 4215 (c) 15 (d) -15 
(b) 843 (d) 3372 (e) 2/15 
Answer: (b) Answer: (a) 
T) If y = |x- 3|, what ls the value of y? when x = -2? 
(a) -5 (b) 5 
(c) 25 (d) -25 
(e) 10 


Answer: (c) 


(a) 0 (b) 2 My y 
(c) -2 (d) 5 
(ce) 0 


Answer: (b) 
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9) A enr uses 15 gallons of petro Men 
this car to travel à distance of in miles: 
(a) 21.5 (b) <4 
(c) 22.5 (d) 23 
(c) 23.5 


Answer: (d) 
in hís library. 30 


10) Danish has 200 hooks A 
books sbout science, 20% are about mathematics. How many 
Danish bave? i 
(a) 100 (b) 60 
(€) 40 (d) 50 
(c) 12 
Answer; (c) 
11) v32 V2 
(n) 64 (b) 16 
(c) 8 (d) 32 
(c) 4 
Answer: (c) 
12)  Ifa=3 and b=-1, then -3a? - 2ab + b? H 
(a) -30 (b) 32 7 
(c) 34 (d) -34 
- (e) -22 


Answer: (e) 
13  (-3x? -x - 10) - (- 3x + 8)? 
(a) -3x?- 4x - 2 
(c) -6x? + 8x - 10 
(c) -3x? + 4x - 18 
Answer: (b) 


(b) -3x? + 2x - 18 
(d) 3x? - 4x - 18 


14  (4-N5)4* v5) 
(a) -1 (b) I 
(c) 9 (d) -9 
(c) 20 


Answer; (a) 


15) Ina standard (x,y) coordinate plane, the point (-2 , -6) is located 
(a) in quadrant I (b) on the x axis 
(c) in quadrant I (d) in quadrant III 
(e) in quadrant IV 
Answer: (d) 
16) |-7-9|= 
(a) -2 (b) -16 
(c) 2 
(16 (d) 63 
Answer: (c) r 
17) If the ratio of 7 to x is equal to 42/30, then x = i 
4a) 5 (b) 6 
(c) 7 (d) 8 
(e) 9 


Answer: (a) 


| to travel 300 miles. How many Ballons 
Are 


% of these books are about y ; 






Math 


t, 6 
bok tà 
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If x = 1/3, then 4 3 -21 4 27 


18) (a) 83 (b) 16/9 
(c) 4/3 (d) 4 
(c) 17/9 


Answer: (b) 
Which equations corresponds 


(a) y = Q3 * 9 


to à line that is perpendicular to the line 2y + 3176 
(b) y = (3/2)x + 4 


(c) y = -(3/2)x - 5 (d) y = 2/3 
(ce) y= (2/3)x * 3 
er: (c) 
2d (5128) / 2 (832) /4 = 
(a) (v130)/ 2 (b) (2142) / 4 
(c) (133N2)/ 4 (d) (13842) / 4 
(e).(1382)/ 6 
: (b 
Answer: ( ) Ju 
21) Simplify Teas 
(a)343 (b) 3-243 
(c) 3 (d) 3+2V2 
Answer: (d) 
22) Find the solution set of 4+ 3-229 








(b) (x/x $ -6orx Z -24} 


(a) {x/xs -6orx 224} 
(d) (x/-6$ x < 24} 


(c) {x/x2 —6 or X < 24} 


Answer: (a) = 4. Find the constant of 


proportional to V and P = 100 when V 
V when P = 50. 


23) P is directly ps 
proportionality and the equation of variation and Use them to find 
(a) 50 (b) 4 
(c) 2 (d) 100 

Answer: (c) 

24) To get an A in Biology, you must have a mean of 90 on five tests. Your scores thus 
far are 83, 93, 88 and 91. How many points must you have on the final test to 
receive an A? 

(a) 90 points (b) 95 points 
(c) 98 points (d) 100 points 

Answer: (b) 

25) Last year Saleem was 140cm tall. His height increased by 20 %. How tall is he this 
year? 

(a) 112 cm (b) 28 cm 
(c) 168 cm (d) 141 em 
Answer: (c) 
26) Multiply 0.06 by 0.021 
(a) 0.0126 (b) 0.0000126 
(c) 0.00126 (d) 0.126 


(e) None of these 
Answer: (c) 


£T * 
ML rm - 
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?7) Divide 4.2 by 0.07 
. 60 You receive a grade of 75» 
t ra A 600 35) antwer coreretiy? of 7S*/^0n atest of 60 questions. How many questions did you 
(e) None of these (a) ls (b)8 
Answer: (b) : š (c) l (d) 50 
28) How many fifths are there in 4.8° (e) None of these 
(3)24 (b) Fy answer? (a) 
(c) 1.08 a 37) Saleem's monthly salary is Rs 3200. If a deduction for taxes from her monthly 
Ans y: nis E pow is Rs,800, what percent of her salary goes to these deductions? 
aS (a) 25% (b) 25.6% 
29) 9 —3 (2+6)+6 -2 x § b) 35 (c) 40% (d) 4% 
m a 5 (e) None of these 
c)5 x 


(e) None of these 
Answer: (d) 


9. 
30) The decimal equivalent of Pis 


(a) 4.44 (b) 2.25 

(c) 0.225 (d) 0.0225 
(c) None of these 

Answer: (c) 

31) 24 is what percent of 40? 
(a) 60% (b) 3.75% 
(c) 6% (d) 37.5% 
(c) None of these 

Answer: (a) 

32) * 0.85 is 25% of what sum? 
(2) 3.4 (b) 34 
(c) 21.25 (d) 2.125 
(e) None of these 

Answer: (a) 

33) 36 is what percent of 30? 
(a) 83.3% (b) 90% 
(c) 120% (d) 72% 
(e) None of these 

Answer: (c) 

34) 6 is 18% of what number? 
(a) 90 (b) 9.9 
(c) 2.5 (d):40 


(e) None of these 
Answer: (d) 


35) The population of attown was 4500 in 1990. In 1994, it had decreased to 3600. Find 
the percent decrease in. population during those four years. 
(a) 80% (b) 9094 
(c) 16.2% (d) 2094 
(e) None of these 
Answer: (d) 





Answer: (2) 
38)/ The cost of an article including 15% for taxes is Rs 138.00. What is the cost of the 
article without taxes? 
(a) Rs 120.00 
(c) Rs 20.70 
(e) None of these 
nswer: (a) 
2 The average of the following group of numbers 43, 29, 51, 36, 33, 42,32 is 
(a) 36 (b) 33 
(c) 38 (d) 43 
(e) None of these 
wer: (c 
Tw AA had marks of 80, 94, 70, 68, and 83 on five tests. His average score is between 
(a) 65 and 70 (b) 70 and 75 
(c) 75 and 80 (d) 80 and 85 
(e) None of these 
Answer: (c) 
44) — 6.42 x 10* is equivalent to: 


(b) Rs 117.30 
(d) Rs 92.00 


(a) 64,200 (b) 642 
(c) 0.000642 (d) 642,000 
(e) None of these 
Answer: (a) 
42 31.7 + 6 + 2.81 + 0.254 
(a) 35.264 (b) 858 
(c) 14.52 (d) 40.764 
(e) None of these 
Answer: (d) 
43) Subtract 5.485 from 12 
(a)-17.485 (b) 17.485 
(c) -6.515 (d) 6.515 
(e) None of these 
Answer: (d) 
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Sabiwal. If 
44) It takes a bus 3 hours to travel from idt to the bus Meran, 
km/hr, how far is it to Lahore to Sahiwa!: 9 
(a) 286000 m (b) 2.86 
(c) 27 km (d) 286 cm r: (8) 
(e) None of these Ans" An angle is equal to five times; 
Answer: (a) 2) (a) 110 (b) 14b its supplement. Find its measure 
45 Find the missing term: = - 150 d 
(a) 49 (b) 16 3 (d) 100 
: (c 
(c) 56 (d) 42 james am plement of a 
(e) None of these 3) Hoi SS. n angie is one-fourth of itself. Determine th 
Answer: (a) supp 2 A8 * angle and its 
46 422 [6 (-5)3]= ea 62 (5) 156,24 
(8) -14 : (b)-54 nh (d) 144, 36 
(c) 126. (d) 46 aswer? i 
(e) None of these i vio Fm angles differ by 18, Find the angles, 
Answer: (d) (a) 42, (b) 36, 54 
(c) 24, 66 (d) 18,22 
Answe Bl pplementa 1 
If two su ry angles are In the ratio 1 : 5. i 
5) (a) 64 (b) 90 01:5. Find the difference of the angles, 
(c) 36 (d) 70 
Answer: (b) 


6) In the given figure, find DADB 





A 
(a) 132 (b) 144 
(c) 48 (d) 96 
Answer: (a) 
7) In the following figure, find x 


(a) 40 
(c) 30 
Answer: (a) 
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8) In the following figure, it is 
Find D ABC 





(a) 110 





(c) 115 (d) 130 
Answer: (a) 
9) Find x in the given figure 
P 
(a) 13 cm (b) 12 cm 
(c) 16 cm (d) 15 cm 


Answer: (a) 


- = 100° . Find DQPS 
10) In the figure below, PQ = QS, QR = RS and SRQ Q 





72 
ó R 
40 
(a) 20 (b) 
(c) 15 (d) 735 
Answer: (8) 
11) Find x in the adjoining figure : 
P 
(a) 1.6 cm (b) 2.2 cm 
(c) 3 cm (a) 2.6 cm 
a te a given figure, AB, CD, EF are concurrent straight lines which pass through O. 
If D AOE = 90° and x : y = 21, find D'DOB and O COF. 
(a) 50, 100 (b).30*, 60° 
(c) 45, 90 (d) 25, 50 


Answer: (b) 


: 


f círcl 
given that 0 is the center of circle and DADC, " 


w 





TS i | 
puppet General Science & Ability ; 
eM : zl 
iven figure, AB || Cp 
i jn the £! | and EF IGH. Find the relation between a and b, 
E 
a£ b- 180 (b)a+b= 180 
(epa 180 (d) a -- 2b = 180 


rs 


awer (P) Z viven figure, if 11 i 
A In the given Ngure, i m, find the value of x in degree. 


| A i 
100° 
o4 (1*5? 

m 30 m 


(b) 100° 
(d) 115° 


D 


Answer: l AB 11 CD and they cut PQ and QR at E, F and G, H respectively. 


a 
he given figure, 


15) Io qe and D QHD =140° and D PQR - x. Find the value of x in degree. 


pEB ^ f 





(a) 20 
(c) 24 
Answer: (b) 
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ja the figur“ AB || DE and AC a (NP. 6 
z ó 2 * E. 77 6 cm and DB = 
16) In the given figure, AB ^CD; AP d D CBP PS Find D ABP and DAPR. F S 12 cm. Calculate Dc. 
c 
6 on 
147 
$6, 34 ° a 
(a) 52, 38 (b) 56, 6 cm (b) 9 cm 
(c) 51, 39 (d) 57, 33 a |2em (d) 3 cm 
Answer: (a) o ps ; b) 
17) In the figure, D CAB = 72°, DCBA = 74° and D CED = 112? Find D CDE. sí 
A 
Percentage 
Test 1 
i f sugar increases by 329 ; 
The price o : Y 32%. A family reduces its consumption so that the 
! sape erg nor: 's up by 10% only. If the total consum ption of sugar before 
the price S kg per month, then the consumption of sugar per month at 
(a) 34 present (in kg) is 
(c) 35 , (a) 8.33 (b) 8.5 
Answer: (a) (c) 8-75 (0) 9 
18) In the given figure, CD 11 AB. Find y. 5 A bali pen factory decided to reduce its production by 10% over that of previous 
2) month for next 3 months starting from February 1994. In January 1994, it produced 
3000 ball pens. How many ball pens were produced in March 1994? 
(a) 2700 (b) 2430 
(c) 2187 (d) 2400 
AY" A building worth Rs 133,100 is constructed on land worth Rs. 72,900. After how 
E 3) many years will the value of both be the same if land appreciates at 10% pa. and 
(a) 79 (b) 72 building depreciates at 10% p.a, ? 
(c) 74 (d) 77 (a) 2. ee 


Answer: (b) 


19) In D ABC, DE || BC, AD = 2.5 cm, DB = 5 cm, AE— Z em and BC = 9 cm. Find EC 4) 
and DE. A 2.5 cm 2 cm 


(c) 1.5 (d) 3 TV . 
A man's basic pay for a 40 hour week is Rs. 2000. Overtime is paid for at 25% 
above the basic rate. In a certain week, he worked overtime and his total wage was 
Rs. 2500. He, therefore, worked for a total of: 





(a) 45 hours vi A i 
48 hours ours 
MEME of A, B and C are in the ratio 1:2:3. Salary of B and C together is Rs. 60000. 
: By what percent is salary of C more than that of A? 
(a) 300 : (b) 600 
(8) 199 Vus ir. If 6 tables and 6 chairs 
6 ^ The price of a table is Rs. 400 more than that of a chair. If. i SO VENE 
" > 5 '^ together cost Rs. 4800, by what percent is the price of the chair 
on 
(a) 4 cm, 3 cm (b) 5 em, 3 cm elit ae 
(c) 2 cm, 4 cm (d) 4 em, 5 cm (a) 200 
Answer: (a) 


f these 
(c) 100 (d) None o 
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re increased by 40% and 30% 


The length and breadth of a square ® à RR 
The dais of thc resulting rectangle exceeds the arca of the square by? Peetiver, 
(a) 42% (b)O2% — — 

(c) 8294 (d) None of tae 

The length of a rectangle is increased by 20 "Ye and the width is decreasog by 29s 
The area decreases by set MA 
(a) 0.8% (b) s á 

(c) 4% (d) 0-6 xm 

The length of a rectangle is increased by 60%. By what percent woulg the s; 
have to be decreased to maintain the same arca. idth 
(a) 37 % (b) 60% 

(c) 75% (d) None of these 


In 2 market survey, 20% opted for product A whereas 60% opted for Produ 
The remaining individuals were not certain. If the difference between those. B, 
opted for product B and those who were uncertain was 720, how many inq; yi 


0 
Vidy 
2 $ a 
were covered in the survey? Is 


(a) 3600 (b) 1440. r 
(c) 1800 (d) Data inadequate 
Answers 





NE. a 2 c 3 | d -4— ule —4— 
Tepe ts tie Fe 


1) 


2) 


3) 


4) 


5) 


6) 


7) 


Percentage 
Test 2 
5 out of 2250 parts of earth is sulphur. What is the percentage of sulphür in earth? 
(a) 11/50 (b) 2/9 
(c) 1/45 (d) 2/45 
48 x ? =25% of 900 
(a) 16.20 (b) 500 
(c) 4 (d) 5 
218% of 1674 = ? x 1800 
(a) 4 (b) 0.5 
{c) 6 (d) None of these 
13937.869 + 199.54 + 15% of 201=? 
(a) t50 (b) 90 
(c) 80 (d) 100 
63% of 25/7 is ? 
(a) 2.25 (b) 2.40 
(c) 2.50 (d).2.75 
If 30 % of a number is 12.6, then the number is? 
(a) 41 (b) S1 
(c) 52 (d)-42 
5% of(25* of Rs. 1600) is? 
(a) Rs. 5 (b) Rs. 17.50 
(c) Rs. 20 (d) Rs. 25 


Di 


il) 


19) 


M) 
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35/3) A of ? = 150 
C 250 
1700 (5) 1890 
eH of 30=25% of ? +] (409 
(3) 28 (b) 38 
(C6144 = 5/2 x 24 (d) 32 
9% of VWa |) 5.76 ^ 
ca) es (b) 20 
‘50% of 80)/? =24 (d) to 
P d 10 (b 3417 
Cet of.? + 30% of 90 = 30% on 
Y an (b) 80 
(c) (d) 90 
fourth of one third 
Oa bert of two fifth of a number is 15. V/hat i 
a d». will be 40% 
(a) 120 (b) 350 is 
c) din of a number is 990.8 3) 180 
o " " 
If 600 6, what will be approxi 
(a) (b) 400 imately 19% of that number? 


(c) 500 . b4 
1f 15% of 40 is greater than sare 


(a) 16 (b) 20 number by 2, the number is ? 
MA will be 160% of ve 
what wi o 01 a number whose 200% i P 
(a) 200 (b) 160 D 
cue ee es dE 
If 75% 0 r is added to 75, th 
A € result is the number itself. Then, the number 
(a) 400 (b) 300 
C acting: 40% of uds 
btracting 40% of a nu 
undi ^ mber from the number, we get the result as 30. The 
(a) 28 (b) 50 


If three fifth of a number is 40 more than 40% of the same number. What is the 
number? : 

(a) 100 (b) 150 

(c) 200 (d) 400 

A number, on subtracting 15 from it, reduces to its 80%. What is 40% of that 
number? 
(a) 60 

(c) 30 


(b) 45 
(d) 90 











1) 


2) 


3) 


4) 


3) 


6) 


7) 


8) 


10) 
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Answers — EE EET i] = b E 
CBORSOCENELIL-5- | LXI regne 
ee es el et ee E 
ais 43 1 4 |] ae 5 M 
t c oa d e. a eS + h 1 19 i P 1 20 —— 0 
WEE UR NUM ENGL ER: ANUS ee MU or 
Peale net iene oe Percentage 
Test 3 
; ; 33575 to 1389 Th. 
The population of a town has increased from I o 138918, The Per Con, 
increase in population is? 
(a) 2.5 gnus (5 3 
(s) 3.5 ie ` value of xv is 
If x% of v is the same as 4/5 of RÀ. then the valu Xy U 
(a)320 | (b) 400 
(c) 640 (d) None 


Subtracting 6% of x from xi s equivalent to multiplying x by how much? 
(a) 0,94 (b) 9.4 


(c) 0.094 Gne 
If 89/5 of x=4% of v, then 20% of x is: 
(a) 10% of v (b) 169 of s 

(c) BO% of y (d) None of these 
(x % of yy % of x ) is? MR 
(a) N *o of y (b) y? 6 OFS 

(c) 2% of xy (d) NS % of 3 

It is known that 20% of the mangoes arc 


rotten. [f number of rotten mangocs is 3s 
~s 
then the total number of mangocs is 


(a) 150 (b) 175 

(c) 180 (d) 185 | l 

A student has to secure 40% marks to pass. He gets 178 marks-and fails bv 22 
marks. The maximum marks arc? 

(a) 200 (b) 500 

(c) 800 (d) 1000 


A house-owner was having his house painted. He was advised that he would require 
25 kg of paint. Allowing for 15% wastage and assuming that the paint is available in 
2kg cans, what would be the cost of paint purchased, if óne can cost Rs. 16? 


(a) Rs. 240 (b) Rs. 180 

(c) Rs. 160 (d) Rs. 360 

A reduction of 12.5% in the price of a/dining table brought down its price to 
R5.4375. The original price (in Rs.) of thetable was? 

(a) G000 (b) 5400 

(c) 5200 (d) 5000 


In a library, 20% books are Urdu, 50% of the remaining are in English and the 
remaining 9000 are in various other languages. What is the total number of books in 
English? 

(a) 4000 


(5b) 3000 
(c) 2250 


(d) None of these 










ends 30% of his income on 


15 + & CNG, k 
& [ance on food. If he spends Rs. 300 9, yof the remaining on hous 
pa e WA NG then what ix the hoe PEOL ung the 
rc ^ &^5 i ure on he 
Tib (PARE 1000 nue 
(o RS- A f jute has h ARN ITS 
> icc 9 i cch rc ` à 
[NOD oes yriginal price “duced hy 20% If the 
pintal, the ont Prige pes qUintala aS — C € reduced price js Rs. 500 py. 
j Rs. 900) Cb) Rs. 640 ji 
a Rs. 909 Is 40% OF Ris cat (d) Rs. 1000 
4 spends 4! n O 7$ sala 
Taria aa lf. he saves Rs, 450 E food Articles and one third of the remaini 
racen items. and transport "Ath which i half of the bal Rs a 
on oF : ) | TURON hat IS his Monthly salary. o MAPES aier “pending 
ia) Rs. 4500 (b) Rs. 2259 us 
ORNA (d) Rs. 2500 
i an examination, 1100 boys ang 


hÀ girls passed the examination, T 


(a) 45 : (b) 45.5 
(c) 34.5 s _ 4d) 59.2 
Maris secured 50% marks in Sindhi, 60 
science. What were his total m 


940 o; 
be ) prais appeared. 50% of the hoys and 40% of 
Percentage of candidates failed js? 


rT) - A 
arks į Ya in English and 70% in Math as well as in 
APRS if the maximum marks obt 


ainable in cach of 


(b) 120 


grants, 20% of whom are from 
ale while this fi 


gure for rural and 
ely. If the 


total population of the city is 
(b) 3149680 
(d) None 


of the total marks obtained by him in 
in Physies be 50, what are his marks in 
Maths? 
(c) 50 (d) cam be determined 
An increase of Rs. 60 in the monthly salary of Umar made 
salary of Ali. What is Umar’s present monthly salary 7 
(a) Rs. 180 (b) Rs. 240 
(c) Rs. 300 (d) Data inadequate 
A man bought a house for Rs. 5 lakhs and rents it. He puts 12.594 of each month's 


rent aside for repairs, pays Rs. 1660 as annual taxes and realizes 10% on his 
investment thereafter. The monthly rent of the house is? 

(a) Rs. 5000 (b) Rs. 4920 

(c) Rs. 2500 (d) Rs. 2460 


it 50% of the monthly 
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1/4th of boys are under 12 years op, 
umber of girls is 2/5th of the es 
nted for by those which are tr Wha 

Yean 


In a public school, 1/Sth of girls and 
school is 1000 and n 


total strength of the 

part of the total strength 0 
or more of age? 

(a) 23% 

(c) 55% 


20) 
f the school is accou 


(b) 45% 
(d) 77% 





Test 4 
but if his creditors would take 20% 
o of his 


A debtor can pay 87 Paisa's in the rupee, $ 
rs have Rs. 42 left. His debts and asscts respectively a 
Y are? 


1) 
debts, hc could pay them and 
(a) Rs. 600, Rs. 522 (b) Rs. 500 , Rs. 521 
(c) Rs. 400, Rs. 520 (d) Rs. 1000, Rs. 525 

2) 300 grams of sugar solution has 40% sugar in it. How much sugar should be add 
to make it 50% in the solution? "d 
(a) 10 gms (b) 40 gms 
(c) 60 gms (d) 80 gms . 

3) The pricc of an article is cut by 20%. To restore it to the former value, the now Price 
must be increased by? 

(a) 20% (b) 25 % 
(c) 16 (d) 24% : 

4) in an examination, there are 3 papers of Mathematics of 100 marks each, A boy 
secures 60% in the first paper and 70% in the second paper. In order to secure 70% 
in the aggregate the percentage of marks he should securein third paper will be? 
(a) 9096 (b) 8076 
(c) 75% (d) 70% 

5) $94 of income of A is equal to 15% of income of Band 10% of income of B is equal 
to 20% of income of C. If income of C is Rs. 2000, then total income of A, B & C is? 
(a) Rs. 6000 (b) Rs. 18000 
(c) Rs. 20000 (d) Rs. 14000 

6) In an examination, A got 10% marks less than B, B got 25% marks more than C 

and C got 20% less than D. If A got 360. marks out of 500, the percentage of marks 
obtained by D was? 

(a) 70 (b) 75 
(c) 80 (d) 85 

7) In an examination, 8095. 0f the students passed in English, 85% in Mathematics and 
75% in both English and Mathematics. If 40 students failed in both the subjects, the 
total number of students is 
(a) 200 (b) 400 

(d) 800 


(c) 600 
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examination, 35% candidat : 
gr while 15% failed in both the ep ake ee 
i 2Jects, if 25 


" 
s mination, how many passed in cithe 
; suhi 
y 1175 Ubject but not in ce 
y "election between two A s None of these 


an n at 
were invalid. If thetotal number ORC Rot S5% of total valid vot 
es, 


20*4 of the 


(a 
yote ther candidate pat y 9f votes 

gt the ? Rat was was 7500, the n 
i 2100 (b) 2900 Umber of valid votes 
(c) Vie involving two m 3100 
At adate scores 52% and wing UMOR, 68 Votes were d } ; 

i candi : * by 98 votes. The t cclared invalid. The winnin 
(a) 25! (b) 2459 otal number of votes polled is?” 
Chas ame is 25% more than s iex of these 

BRE ` ome, R 
(b) 809 income in terms of A’s income is? 


(a) Ts 
T i a (d) 96% 
water tax is increased by 20% but ity consumpti 
increase or decrease in the expenditure of siete iens cu iM Os 
(a) NO change (b) 5% decrease iis 
c) 4% increase ; (d) 4% decrease 
increasing the price of T.V. sets by 30% 
effect on the revenue receipts of the shop? 
3) 4% increase (b) 4% decrease 
(c 8% sce i (d) 8% decrease 
The price of sugar increases by 20%. By what 
percent must a h i 
sumption of sugar, so that the expenditure on Sugar is the sames pe sinn i 
(bi 26 as before ? 
(d) 83.33 


their sale decreases by 20%. What is 


con 


(c) 80 i 
The price of sugar is increased by 20%, As a result, a fami ases i 
: : Lm 4 [| 
consumption by 25%. The qa of the family on sugar Brus fari vin 
(b) 594 
(d) 1594 
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Quantitative Questions 


1) What could be the maximum value of ain the following equation, 
5B9 + 3C7 + ZA8= 11014 
(a) 9 (b).0 
(c). I (d).8 
Answer: (a) 
2) find the unit's digit in the sum 
(264)"* + (264)'" 
(a). J (b).0 
(c).2 (d).3 
Answer: (b) 
3) What is the least value must be assigned to * so that the number 12346 
divisible by 9. STOR ig 
(a) 6 (b).7 
(c).8 (d).9 
Answer: (b) 
4) If the largest 4 digit number is subtracted from the smallest 6 dieit number th 
remainder is. En the 
(2).90001 (b) 9001 
(c).901 (d).900001 
Answer: (a) 
5) What will come in place of question mark. 597 x 999 =? 
(a). 589413 (b).588415 
(c).587413 (d).596403 
Answer: (d) 
6) The product of the following is. 12345679 x 72 
(a). 888888988 (b). 88889888 
(c).5858888858 (d).988888888 
Answer: (c) 
7) A positive integer, which when added to 1000 gives a sum which is greater then 
when it is multiplied by 1000.this positive integer is. 
(a). 1 (b).2 
(€).3 (d).4 
Answer: (a) 
8) The smallest 3 digit prime number is. 
(a).101 (b). 103 
(c).107 (d).None of these 


Answer: (à) 


9) The sum of three prime numbers is L0O. if one of them exceeds another by 36,then 
one of the numbers is: 
(a).7 (b).29 
(c).41 (d):67 


Answer: (d) 
10) If 345*68 is divisible by 3 themwhat will replace *? 
(a). 1 (b).2 


(c).3 (d).5 
Answer: (a) 






reatest number by which the 


sia product ` 

mes divisible is: then one of the Mumbers a three Consecutive multiples of y 
AAY a t6):51 b 

C gl (d).243 

Cr 


db be maximum numberof students among them 1001 pe 
‘jatribuced in such way that each student pens and 919 
gi 


. ; pencils can 
- of pencils is: Bets the same number of be 


: pens and sume 
mbel me 
uar (b).910 
. (a) ; 
bu ratio of two numbers is 3: 4 and their H.C.F is 4 their L.C.M is: 38 then one of 
"rs Is; è 
(3) pe uo mbers 15: 
e \2 Rey 
^4 (d).16 
G a 
yer’ (b) luct of two numbers is 4107. if the Y ; i 
yim" rhe produc t is «if the ELC.F. of these numbers is 37 then the 
T reater number is: then one of the numbers is: 
(a).101 (b) 111 
"Yr b) . 
ue ee numbers are co-primes to cach other are such that the product of the first 
15) two is 551 and that of the last two is 1073 then sum of these three numbers is: 
(a).15 (b).85 
(c).95 (d).105 


answers D) of two numbers is 495 and their H.C.F. is 5, if the sum of the numbers is 
16) 10. then their difference is: 


1.10 (b).46 

(5.70 (d).90 
Answer: (2) of two numbers is 8 which of the following can never be their L.C.M: 
17) tay. 16 (b).24 

(c).32 (d).40 


aan numbers both greater than 29 have H.C.F 29 and L.C.M 4147. The sum of 


18) numbers is: : 
(a).696 (b).796 
(c) 596 (d).896 
" HRS of the following has fractions in ascending anik 


3.4 /7 
2.1/3, 2/5 , 4/7, 3/5 ,5/6.6 
te. . 2/5 , 313 , 4/7, 5/6 6/7 
(c).1/3 . 2/5 , 3/5 , 5/6, 4/7, 6/7 
(d).2/5 , 3/5 , 1/3 , 4/7, 5/6 , 6/7 


Answer: (à) 
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20) 3x 0.3 x 0.03 x 0.003 x 30 =? 


(a).0.0000243 (b).0.000243 
(¢).0.00243 (d).0.0243 
Answer: (c) 
21) The least among the following is: 
(a).0.2 (b).1/0.2 
(c).0.2222 (d). {0.27 


Answer: (d) : 
22) If 1/6.198 = 0.1614 then the value of 1/0.0006198 is: 


(3).0.016134 (b).0.16134 
(c).1613.4 (d).16134 
Answer: (d) 
23) If 4/5 of an estate be worth Rs. 16800 then the value of 3/7 of the estate is: 
(a) 9000 (b).9000 
(c).72000 (d).90.000 
Answer; (b) 
24) 7 is added to a certain number, then the sum is multiplied by 5; then the Product ig 


divided by 9 and then 3 is subtracted from the quotient. The remainder 
The number is: 
(a).20 (b).30 
(c).40 (d).60 
Answer: (a) 
25) 2.002 + 7.9{2.8 - 6.3(3.6 - 1.5) + 15.6} =? 
(a).2.002 (b).4.2845 
(c).40.843 (d).42.845 
Answer: (d) 
26) If (2a+b)/(a+4b) —3 , then find the value of (a*b)/(a*2b). 
(a).2/7 (b).5/9 
(c).10/7 (d).10/9 
Answer: (d) 
27) When a ball bounces, it rises to 3/4 of tbe height from which it fell. if the bail is 
dropped from a height of 32 m, how high will it rise at the thírd bounce? 


left is 12 


(8).13 M (b).13.5 M 
(c).14.5 M (d).16.5 M 
Answer: (b) 
28) A person travels 3.5 km from place a to place b. out^of this distance he travels 5/3 on 


bicycle ,7/6 km on scooter and the rest on foot: What portion of the whole distance 
does he cover on foot? 
(a).3/19 (b).4/11 
(c).4/21 (d).5/6 
Answer: (c) 
29) What fraction of 4/7 must be added to itself to make the sum 15/14? 
(a).1/2 (b).4/7 
(c).7/8 (d).15/14 
Answer: (c) 





y Creuse s: TR ES REM XX ADWMITY 
— — ——MÓ ~ 





A 
3 e amount - 
vì Paber of balls purchased SA if each ball was cheaper by Rs 15. The 
(b).15 
10 


(3 


(020 (d).25 


.(8) : i 
ace of a pole is colored red, 1/20 White, 1/3 : 
a Mis the rest is green, if the length of the EN 1/40 black, 1/50 violet, 1/60 yellow 
p an c Jength et We poleis: n portion of the pole is 12.08 meters, 


16m (b).18 m 
(2) 30m (d).30 m 


est Sha of a tank holds 135 liters of water, What 
j «ters of water? 
(c).2/3 (d).2/5 


part of the tank is full if it contains 180 


ver: (b) i 

Ant Ina eiasaroom HS students per bench are assigned to accommodate all students, one 

9) more bench will be required. However if 7 Students are accommodated per bench 
there would be a space left for 5 students. What is the number of students in the 


class? 
(a).30 (b).42 
(c)-72 (d).82 
psw er (c) f n z 
A The average Of a non-zero number and its square is 5 times the number. The 


34 mber is: 
(2)9 (b).17 
(c).19 (d).295 


answer: (4) : : 1 
: The average of 7 consecutive numbers is 20. The largest of these numbers is: 


35) (b).22 
(a).20 


The average of runs of a cricket player of 10 innings was 32. How many runs must 
» he make in his next innings so as to increase his average of runs by 4? 
(a).2 (b).4 
(c).76 (d).77 
Answer: (c) 
37) The sum o E f 
then the number of girls becomes r% o 
is: 
dE (b).50 
(c).60 (d).90 
Answer: (c) 


irls i i i f boys is r 
the number of boys and girls in a school is 150. if the number o 
des : f the total number of students. The number 
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MCOs on Rowhding Off 


351 fan ee al and 455 faile 
examination 35% of the students passei nnd 455 failed. How map. 
appeared for the examination? D uden ff value of 1025 Numbers 
(a).490 (b).700 » pound ri uis 2632538 uj to three dec; 
(c). RAS (d) 1300 4 (3) ü. a 2 (b) 0.146 € decimal places iy 
| Answer: (b) (c) 0318 (d) 0.32 
; i hec - (a) 
| MCQs on Remainder Theorem a Round off value of 38:23 to nearest "id 
Y Rale n 
1) lf 34 - 3« + 5 is divided by 2x - 1, then the remainder is yj (a) 40 (b) 37 umber is 
| (a). 3516 (b). -3516 (c) 38 (d) 39 
(e). -9 id). 3 (c) 
Answer: (c) ` um our off. value of 108,76 to ncarest whol 
* > e . 
i 2) If x2- 7a +a has a remainder 1 when divided by x + 1, then y (a) 106 (b) 109 number is 
(a). a=-7 (b) a=7 (e) 108 (d) 107 
(c) a= 0 (d) a=] eer: (b) 
Answer: (a) se pound off valuc of 0.7868 to ney 
3) "es TEM : : & rest whole number is 
| If w+ 9x +5 is divided by x, then the remainder is JJ (a) l- (b) 0.5 
(a). 9 (b) 0 (c) ! (d) 2 
Answ ye k D answer e d off value of 23M 
swer: (d) A ^ Round off value o OS to nearest : ; 
4) If a*+ax +b is divided by x + c, then remainder is 5) (a) 23 (b) 20 whole number is 
(a).¢?-ac—b (b). c= ac +b (c) 2! (d) 22 
(c). c 24. ac +b (d). —-c2-ac* b cr: (d) 
Answer: (a) MC MCQs/Objecti 
5) If x°+ 9 x + 5 is divided by x, then the remainder ís edo Jective Questions 
| A Addition/Subtrac i à 
| (a). 9 (b). 0 : acuon, Under Root, Squares 
À Ratio, Interest, Area and Cost, Profit and Loss Braid ; 
A s (d). 5 (95*x 9193) = 9755546 2-9! : and Loss Fraction, Ages, Probability 
nswer: 1 
.14 
6) Use the remainder theorem to find the remainder when f(x) is divided by x mit 43 60.12.96 
((1)7 2x'-3x*1; k*2 y xk, (c) 12. (d) 13.34 
(a). 15 (b). 9 (e) None of these 
(c). 18 (d). 3 4 «(4 86*%e0f 6500) = 36 =? 
Answer: (d) (a) le (b) 792.31 
] 7) Use the remainder th i ) ie divi (c) 877.5 (d) 799,83 
A seinen aaah to find the remainder whew f(x) is divided by x-k (e) None of these 
(a).41 (b).-43 3) (12.11) + (2) = 732.2921 
(c).-46 (d).-32 (a) 20.2 (b) 24.2 
Answer: (b) (c) 23.1 (d) 19.2 
8) What is the remainder of f(x)-2x?-33*«4x-7; k-2 (e) None of these 
(a).20 (b).2/ 4) 576+ ? x114-8208 
(c).10 (ded (a) 8 (b) 7 
Answer: (d) (c) 6 (d)9 
(e) None of these 
i 5) (1024—263—233) = (986—764— 156) =? 
(a)9 (b) 6 
(c) 7 (d) 8 
(e) None of these 
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? 125+ 5x ?-6265 


(a 
Ce) ive (b) 1250 n (025 (b) 32.5 
5 (d) 1550 (c) 36 (d) 25 
7) (e) None of these c) None of these )222 
MENS x 26 =? (231 42361541 214415. 
a) 7182 > 40.04 ; 
b) 7269 : 
(c) 7260 aya 44.08 (b) 46.18 
8) (c) None of these c) None of these (d) 43.12 
Ta eon 659/50f 320**.— 686 
a) 9024 3480 
b) 9216 9) (a) 48 
(c) 6676 in 6814 e 46! y. i. 
9 (e) None of these (ê) None of these (d) 475 
) 6534--40—33-? 932507 ?- 74x25 
(a) 3.06 b) 5.25 QM qa)50 
(c) 4.82 a 6.12 (c) S d Ge 
1 (e) None of these (e) None of these (d) 55 
0) 22704 x? 2209=7 71744-? 
(a) 1996 ZA 88 
b) 2444 (a) 
(c) 2452 a 1983 (c) 58 a 62 
(e) None of these (e)None of these ) 78 
11) 2536+4851—? = 3450+313 2) 35% of ?-242 
(8) 396] b) 4 (a) 729 
(c) 3624 b MR (c) 693 te 652 
(e) None of these c) None of these ) 159 
12) (2560 x 1.4) + (7400 x 0.6) =? 2) 1256+4813+765=? 
(a) 7512 (b) 9746 (a) ev (b) 5876 
(c) 6523 (d) 8024 (c) 6 (d) 6878 
(e) None of these (e) None of these 
13) = 36 “of 850+? Yof 592 = 750 ys) Ax Qy- as. 
(a) 73 b (a) 81 
(b) 89 (c) 27 
(c) 82 (d) 75 (b) 9 (d) 64 
(e) None of these (e) None of these 
14)  64*^0f 2650+40% Of 320-2 35)  432+2170+35=7 
(a) 1824 (b) 1902 tahoe (b) 475 
(c) 1829 (d) 1964 ee (d) 469 
15) (c) None of these (e) None of these 
486+32x25—59=? 26) Three numbers are in the ratio of 3: 4 :5 respecti 
2 third bers i e pectively. If the sum of the first and 
(e) 599 id s arate ore rs is more than the second number by 52, then which will be the ngos 
(e) None of these © (a) 65 . (052 
16) — 1827236 x ?-162.4 (20:0 "^ (56 
(a) 4.4 F : (c) None of these P 
(c) 2.1 bi 1. 27) M oisi sup Aire on a certain amount for 2 years at the rate of 8 p.c.p.u. i 
(e) None of these s hus aoc : a M the simple interest on the same amount and at the same rate 
(a) Rs. 349.92 (b) Rs. 300 
(c) Rs. 358.92 (d) Rs. 400 i 


(c) None of these 
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524 
nds 25% of his salary 
asad spen A TY. an house rent, 57/ [ 
: sand the remaining , + 1/9 0n Tod, 159, TW 
28) The length of a rectangle exceeds its breadth hy 7 ems. If the length is deer, sl clothes aago ng NUN Rs, 27,000 is saved, What A Arcee’ DU fa on 
em. and the breadth is increased by 3 ems. Then the area of the new rectangt hy (a) Rs. 2:300 A N 80.500 S Rtome? 
be the Same as the area of the original rectangle, What will he the Perimeter ri e inne at Wee ) Rs. 70.500 
original rectangle? PP the USE ; many different way 
(3) 45 ems, (b) 40 cems. ne "i50 sss à eu letters of the ward "CRISIS! be arranged? 
(c) 30 cms, (d) 55 ems. mM qq) 120 (d) med l 
29) (None of these A None ofthese n 
The sum of the digits of n twa digit number is 12, If the now number f (6 4 
2 B: <i: orn padimcornerof a square park wih i e , 
reversing the digits is greater than the original number by 54, then what Will a d. 38) D S ONE seetor of radius ian n p EAM Id m there is a Power bed in the 
original number? t the form ; ANS the area of the remining part of the park? 
(a) 28 E (b) 48 (a) 984 5quare m (h) T89 Square m xri 
a)2 Square m Ase 
(c) 39 (d) 93 (e) 1014 Squ (d) 1024 Square m 
(€) None of these 
30) 


(c) None of these 


, length of a rectangular field is 
In a fraction, twice the numerator is two more than the denom The B 


inator, If 3 
to thc numerator and the denon 


: : bin thrice its breadth. If the cost of cultivating the 

or anche Wen) tee TERRI ects wi ee 39) indes 367.20 per square meter is Rs, 27,540, then what is the perimeter of the 
What was the original fraction? A. dogs (b) 39m 

(a) 5/18 (h) 6/13 2 52m (d) 40m 

(c) 13/6 (d) 7/2 leto 

(e) None of these 


(c) None of these 
31) Four-fifth of a number is 10 more than two- 


If the fractions8/5,7/2,9/5,5/4.45 are arranged in descending order of their values, 
third of the same number. What is th 40) which one will be fourth? 
number? i (a) 4/5 (b) 5/4 
(a) 70 (b) 75 (c) 9/5 (d) 8/5 
(c) 69 (d) 85 (e) 7/2 
(c) None of these | 
32) 


^ shopkecper purchased 200 bulbs for Rs, 10 each. Howeve 


and had to be thrown away. The remaining were sold at Rs. 


4K) The present ages of Asad and Ali are in the ratio af 5 :7 re 
the percentage profit? 


t 5 bulbs werg their ages will be in the ratio of 11:14 respectively. Wh 


spectively, After 7 years, 
I2\each. What y 


fused 





at is the difference between 
‘ill t their ages? 
Je (a) 9 years (b) 4 years 
(a) 25 (b) 15 (c) 5 years (d) 7 years 
(c) 13 (d) 17 (e) None of these "EUN 
(€) None of these j If 13 men can complete a piece of work in 36 days, then in how many days wi 
33) What should come in the place of question mark (2) inthe number Scries piven *) men complete the same work? 
bclow? (a) 16 days (b) 20 days: 
25, 34, 52, 79, 115,? (c) 26 days (d) 30 days 
(a) 160 (b) 140 :) None of these : 2 ence:of the 
(c) 133 (d) 190 3 ir the area of a cirele is 75.44 square em then what is the circumference o 
(e)None of these 43) circle? 
34) What number should replace both the question marks (?) in the following question? (a) 29.2 cm (b) 289 cm 
?/144- 49 /? (c) 30.8 cm (d) 40.2 cm 
(a) 95 (b), 76 d » of these : s, Asif joined him with 
Kits ws 44) n abe business investing Rs. 45,000. After 3 months, Asi! j 
(c)None of these 
35) The sum of three consecüüive 


a ` ith a capital, 
ital of Rs. 60,000. After another 6 months, eS d fe "16500. What 
even numbers is 252. What is the of Rs. 90,000. At the end of the year, they made a y ^ 
and the largest numbers? Imran's share of profit? b) Rs. 6.000 
(a) 158 (b) 148 (a) Rs. 5,500 ui Rs. 5,900 
- (c) 168 (d) 198 (c) Rs. 6,600 ae 
(e) None of these 


(e) None of these 


sum of the smallest 


t 
= 
2 

b: 
P 
En 
a 
1 
» 
` 
j 
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Alphabet Series 
bers, whose ages are « T TT 

4S) What ia the average aye of a family of five mem TESS ag, Mi, ¢ the follow ine questions. various (eqns of an alphabet series are given with one o 
one 35 years respectively? ed * hy A ee as shown by (2). Choosesthe missing terms out of the given alternatives. f more 
€) f/) yours 3) ** ) Uam cx, FUL? 
(6) 45 years (d) 59 ycaf* LUC A. Xx (b).IV (JQ (d).KP 
fe) None of these ; (3). 

4£) ^ und H ure two taps which can fill a tank individually ia en and 24 te cf? (c) BY. CX. ? 
respectively, However, there is a leakage at the bottom dme d ys rin A WEY (c). (d).DW 
tank in 40 minutes. Uf the tank is empty initially, how much time will both the tae (a) El 
tebe (o fill the tank (Icakage is still there)? ^ act (d) pFJW, HU, JES, 7 
(6) 4 minutes (by 7 minutes v DKY, } (b).LFQ (c). KFR (d).L.GQ 
(€) 10 minutes (dj1 5 minutes j p 
ie] Mode of teas weri (ON Oey, KAQ, GWM, CSI 

47) What is 56% of 40% of Ws. 3,4507 v nS DE (b) WNB (c). WNE (d). WMC 
(s) Ks. 690 (b) As. 520 j C NB É 
(c) Ks. 517.5 (d) Ks. 499.2 r: í : 
(e) e af these je ^ CMS. "ia cane "tow (d). WMX 

48) Vf un amount of Rs. 5, 86,700 ix distributed equally amongst 25 persons, then os 3 (a)-MW 
much would each person get? ume a) ETL, HPN, KLP, ? 
(«) Rs. 3, 74. 26 (d) Rs. 1, 95, 62 $ ANO 
(e) None of these aswe: ta = TS. WVU, ? 

49) An urn contains 9 bluc, 7 white und 4 black balls. If 2 bulls are drawn àt random À (rO, S M (b). ZYA (c). YXW (d). VWX 
then whut is the probability that only one bull is white? : (a).X 
(a) 71/190 (b) 121/190 wer) oF SQ,? 
(c) 91/190 (d) 93/190 MENU C dà WE (c). VW (d). XW 
(c) None of these (a). WV 

50) 


If the price of 5 transistors and 2 pen stands is Rs. 810, then-whut-will be the price or 
7 trunsaiators und 9 pen stands? 


(a) Rs, 1,320 
(c) Hs. 1,1 50 
(c) None of these 


: (d) . 
, EM, IL, ?, QT 
" LM (b). MN (c). MP (d). OM 
Air ihe missing terms out of the given alternatives. 
MO, EOQ, HOS, ? 
k a) KSU (b). LMN (c). SOV (d). SOW 
Answer: (8) r 
` FH, KM, PR, ? l 
n AUN (b). VW (c). UX (d). TV 
Answer: (a) 
; WING La Po? 
E us d (b). J. M (c). K, H (d). K, | 
Answer: (b) E 
T "ar m AG (e). H (à). 1 
Answer: (b) 
J 24 H, J, 2, L M 
ia Ps M Fé Ms (c). N (d).J, 


Answer: (a) 


(b) Rs. 1,500 
(d) cannot be determined 





| 


I 





| 





le mime a's joir Tie 
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15) a N, O, L, R, i, V. ? 
Aser ce (b).E (c).F (d).H 
Coding—Decoding Test 


1) If KEDGY is coded as EKDYG then how will LIGHT be coded? 
(@ILHTG —— (b)ILGHT — (c)LGTH — (d) THGIL 
(e) None of these 
2 mwee (e) 
) If RAVE is coded as SXWB then how will SCAW be coded? 
(a) TORO (b) TZBK (c) PZXK (d) TYXK 
(c) None of these 
ener: (b) 
) If SPANK is coded as PSNAK then how will THROW be coded? 
(2)! TORW — (b) ITWOR (c) HTWRO (d) HTRWO 
(c) None of thesc 
SANAS: (a) 
) If UDOMETER is coded as DUMOTERE then how will SUBLEASE be coded? 
(a) USLBESAE (b) USLBAEES | 
(c) USBALLES (d) USLBEAES 
(e) None of these 
Answer: (b) 
5) If PURSER is coded as UPSRRE then how will PERIODIC be coded? 
(a) EPRIDOIC (b) PEIRDOCI 
(c) EPIRDOCI (d) EPIRODCI 
(c) None of these 
Answer: (c) 
6) If STRAY is coded as TUSBZ then how will MOURN be coded? 
(a) LPVSO (b) NPVSO 
(c) NVPSO (d) NPSVO 
(c) None of these 
Answer: (b) 
7) If MAGIC is coded as PXJFF then how will LEASH be coded? 


(a) PBDVD (b) OBDVL 
(c) OHEOK (d) OBDPK 
(c) None of these 
Answer; (d) 
B) If DOWN is coded as FQYP then how will WITH be céded? 
(a) KYN (b) JYK l 
(c) YKVJ (d) JKVY 


(c) None af these 
a) nswer: (c) 
If BINARY is coded as DIIPZTK thetmh i 
DI TIE * ow will KIDNAP 9 
(a) MKFPCQ (b) MHEPZQ P be coded? 
(c) IKFMYO (d) MHFMCO 
(e) None of these 
Answer: (d) 
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| 
» oded as QZRBZK then how/will SOLI 
AL is € ` £ Z "ul c " )ER b “al? 
RAT EDO (b) RPKEDS ren 
) o rS (d) RNKCDQ 
e None of these 
(€. 
. (d) i ded as OVUARSY th i TE 
er fF OURY is code as ARSY then how will RADIATE he coded? 
erm SAY ARET (b) IDARATE ips 
dio (m ARIADTE (d) IDAATRE 
(^) None of these 
"S MAPLE is coded as VOKZN then how will CAMEL be coded? 
um NZF (b) OUNZX 
(a) OVX (d) XZNVO 


RYC then how will GET be coded? 
(b) MGET 


LM is coded as M 
9 4MTEG 
ON (d) METG 


er: (d) : 
Aw" BURNER is coded as CASOIS then how will ALIMENT be coded? 
HJ (a) BKJ LFMU (b) EKOLIMS 


(c) EMONIOU (d) BRJSFTU 

(e) EROSITU 
TE () . : 
: If Sand is coded as Brick, Brick as House, House as Mosque, Mosque as Palace then 
5} where do you worship? 

(a) Palace (b) Mosque 

(c) Brick (d) House 

(e) None of these 
Answer? (a) 5 
16) If Rajdoot is coded as Car, Car as Aero plane, Aero plane as Train, Train as Bus, 

then by which vehicle can you reach your destination in least time? . 

(c) Car (d) Bus (e) None of these 


(a) Acro plane (b) Train 


Answer: (b) 
Pencil as Chalk, Chalk as Slate, Slate as Paper, then by 


17) If Pen is coded as Pencil, 
which do you mostly write? 
(a) Pen (b) Pencil (c) Chalk 
Answer: (b) 
18) If Leader is coded as Actor, 
Traitor as a Social-reformer, 
(a) Administrator 
(c) Traitor 
(e) None of these 
Answer; (e) 


(d) Slate (e) None of these 


Actor as un Administrator, Administrator as a Traitor, 
then who takes part in the Parliamentary elections? 


(b) Leader 
(d) Social-Reformist 
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1 i : 
9) lf '245 means—'Art and Talent! in a certain code language, '316' mengs: al 
to Generous’, '147' means— 'Cullous and Polite’ then what is the code used fop atig 
(a) Only 3 (b)Only| — (c)3oró (d) Only 6 m3 
(e) None of these 
Answer: (c) 

In à certain code language '579' means—'Kanchan is soft-spoken’, '694" men 
"Soft-spoken beautiful pure’, '473' means—Pak is pure’, then what is the code “idles 

for 'Kanchan'? Used 

(a) 7 (b)5 (c)9 (c) None of these 

Answer: (b) 


21) If 'MLT' means—'Day is clear', 'LKS' means—'Life is snd', 
'Clcar or snd ', then what is the code used for ‘Day’? 


'SMMO' means 
(a) T (b) K 


(c) MO (d) L 
(c) None of these 
Answer; (a) - 
Blood Relation Test 
1) Pointing to a photograph of a boy Fnizan said, "He is the son of the Only son of my 
mother." How is Fuizan related to that boy? y 
(a). Brother (b).Unele (c).Causin 
(d). Father 
Answer; (d) 


2) If A + B means A is the mother of B; A - B means A is the brother B; A % 


A is the father of B and A x B mcans A is the sister of B, which of the 
shows that P is the maternal uncle of Q? 
(3.Q-N * MxP (b).P+SxN-Q 
(c).P-M*NxQ (d).Q-S%P 
Answer: (c) 
3) If A is the brother of B; B is the sister of C; and C is the fat 
related to A? 
(a).Brother 
(c).Nephew 
Answer: (d) 
4) If A + B means A is the brother of B; A - B means*A%is thc Sister of Band A x B 
means A is the father of B. Which of the following means that C is the son of M? 
(a).M-NxC+F (b).F-C+NxM 
(c)N* M-FxC (d).MxN-C+F 
Answer: (d) 
5) Introducing a boy, a girl said, "He is the son of the 
uncle." How is the boy related to the girl? 


(a).Brother (b).Nephew ^ (c), Uncle 
Answer: (a) 


6) 


B means 
following 


hereof D, how D is 


(b).Sister 
(d).Cannot be determined 










daughter of the father of my 
(d).Son-in-law 


Pointing to a photograph Usman says, "He is the son of the only son of my 
grandfather." How is the man ín the photograph related to Usman? 


(a).Brother (b).Unele (c).Cousin 


(d).Data is inadequate 
Answer: (a) 
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tat B means A is the brother of B; Ax B means A is the son of BR; 


no means B is the daughter of A then which ofthe following means M ide neat : 
Ac of N? alernal 
4e OXN (Db) M40 xN +p 
(M * O%N (d) None of these 
( 


aene (D is the brother of B, how Wis related to C? To answer 
8) atatements is/are necessary? 

The son of D is the grandson of C. 

p is the sister of D. 


a), Only | 
(C) Liter Lor? 


this question which 9f the 


(b).Only 2 
(d).1 and 2 both are required 


answer: (0 ARB means A is the futher of B; A - B means A 
9 is the wife of B and A x B means A is the mother 
{hat M is the maternal grandmother of T? 

(a).M NAS T (b). MXN-S%T 

(cM x S- N AT (d)M xNx SAT 
Rer (aa said to Ayesha, "That boy playing with the football is the younger of the two 
40) brothers of the daughter of my father's wife." How is the boy playing football 

related to Osama? 

(a).Son (b).Brother 
-— e who is the sister-in-law of Kashif , is the daughter-in-law of Rahecla, Rehman 
ja is the father of Imran who is the only brother of Kashif. How Raheela is related to 


is the brother B; A % B means A 
of B, which of the following shows 


(c).Cousin (d).Brother-in-law 


Kashif? 

(a).Mother-in-law (b).Aunt 

(c). Wife (d).None of these 
Answer: (d) 


12) Pointing to a woman, Zeeshan said, "Her granddaughter is the only daughter of my 
brother." How is the woman related to Zeeshan? 
(a).Sister (b).Grandmother (c).Mother-in-law 

swer: (d , A 

a =e said - "This girl is the wife of the grandson of my mother", How is Farhan 
related to the girl? 
(a).Brother (b).Grandfather 

; i ^ * + a , í 

n AER B are children of D. Who is the father of A? To answer this question which o 
the statements (1) and (2) is necessary? 
C is the brother of A and the son of E. 
F is the mother B. 


(d).Mother 


(c). Husband (d). Father-in-law 


Only (2) 
a).Only (1) (b).On 
e E (1) or (2) (d).(1) and (2) both 
Answer: (b) 
"o. nS TI 4 i i e "am fie a t X 





INN 






15) 


A Tis cr: (a ) 


1) 
2) 
3) 
4) 
3) 
6) 
7) 
8) 
3) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 


19) 
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ME ee n man, a woman said, ERE ADET is the only day 
(a) Risa: ow is the womun related to the man; 

1 S (b) timudmother 
SC Assiskev (d). Dauphter 


Logical Reasoning 


Look at this s 
s series: 2, /2). (1/4), ... What TS PRI ieee ard) 
Anniver: LX 1, (1/2). (1/4), ... What number should come next? 


Look at this series: 7 
=e a: 7, 10,8, 11,9, 1 gave. WI 1 he al 2 ^ . r 
POE A 2 wit number should come next? 
Look at th tags , cae y 
P 2 series: 36, 34, 30, 28, 24, ... What number should come next? 
Look at this series: 22, 21, 25, 22, 24,2 Wl 
hb N. H sÁ, dede ` t. l Crs 2 . ' 
PRAE i 2, 24, 23 Vhat number should come next? 
Look at this series: $3, 53, 40. 40, 27, 27 Wh 
LEE s: $3, 53, 40, 40, 27, 27, ... at number should come next’ 
Answer: ld addas nexte 
Look at this series: 21, 9. 21, 11, 21, 13, 21 Wha ' 
^8 è * P4 * * * a ela wee t nun rs . . E 
ARN imber should come next? 
Look at this series: S8, 52, 46, 40, 34. ... What number should come next? 
Answer: 28 
Look at this series: 3, 4. 7, 8, 11, 12, ... What number should come next? 
Answer; lS 
Look at this series: 8, 22, 8, 28, 8, ... What number should come next? 
Answer: 34 
Look at this series: 31, 29, 24, 22, 17, ... What number should come next? 
Answer: 15 
L.ook at this series: 1.5, 2.3, 3.1, 3.9, ... What number should cóme next? 
Answer: 4.7 
Look at this scrics: 14, 28, 20. 40, 32, 64, ... What number should come next? 
Answer: 56 
Look at this scrics: 2, 4, 6, 8, 10, ... What number should come next? 
Answer: [2 
Look at this series: 201, 202, 204, 207, ... What number should come next? 
Answer: 211 
Look at this series: 544, 509, 474, 439. What number should come next? 
Answer: 404 
Look at this series: 80. 10, 70, 15, 60, $ What number should come next? 
Answer: 20 
Look at this series: 2, 6, 18, 54, «What number should come next? 
Answer: [62 
Look at this series: $2, 4.8, 44, 4, ... What number should come next? 
Answer: 3.6 
Look at this serics::8, 6, 9, 23, 87 , ... What number should come next? 
Answer; 429 


Ehte, 
of 
m 








29) 
30) 
31) 
32) 
33) 
34) 
35) 
36) 
37) 
38) 
39) 
40) 
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3825 g 21 185 14 ..... Which par of numbers Comes next? 
$1 11 15 18 21 22.....Which pair of numbers comes next? 
9 16 23 30 37 44 SI... Which pair of numbers comes next? 
Answer: $8 657. 
18142026 32 38/..... Which pair of numbers comes next? 
Answer: GASO 

9 113543 15 33 07 we Which pair of numbers comes next? 


Answer: 94 
17 17 34 20 20 31 23 ,.... Which pair of numbers comes next? 
Answer: 23 28 
6208 14 108 12 ..... Which pair of numbers comes next? 
Answer: 2 14 
21 25 18 29 33 18 ..... Which pair of numbers comes next? 
Answer: 37 41 
75 65 85 55 45 85 35 ..... Which pair of numbers comes next? 
Answer: 25 85 
{1 16 21 26 31 36 41 ..... Which pair of numbers comes next? 
Answer: 46 51 
3 8 13 18 23 28 33 ,..., Which pair of numbers comes next? 
Answer: 38 43 


84 78 72 66 60 54 48 ..... Which pair of numbers comes next? 
Answer: 42 36 

20 20 17 17 14 14 11 ,.... Which pair of numbers comes next? 
Answer: 11 8 

61 57 50 61 43 36 61 ..... Which pair of numbers comes next? 
Answer: 29 22 

9 12 11 14 13 16 15 ..... Which pair of numbers comes next? 


Answer: 18 17 
4 8 22 12 16 22 20 24..... Which pair of numbers comes next? 
Answer: 22 28 
40 40 31 31 22 22:13..,.. Which pair of numbers comes next? 


Answer: 134 
1 107 20 13 30 19 ..... Which pair of numbers comes next? 


Answer: 40 25 : 
10 20 25 35 40 50 55 ..... Which pair of numbers comes next? 


Answer: 65 70 
42 40 38 35 33 31 28 .... Which pair of numbers comes nex? 


swer: 26 24 
m 14 18 22 26 30 ..... Which pair of numbers comes next? 


Answer: 34 38 








Oo ee S e "i 
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42) 
43) 
44) 
45) 
46) 
47) 
48) 
49) 
50) 
51) 


52) 


53) 
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B 129 13 19 14 Ii Which pair of numbers comes next? 
Answer: |& |? 
36 3 29 24 22 14 IS ,,... Which pair of numbers comes next? 
Answer: | 8 
3535101235 17 s. Which pair of numbers comes next? 
Answer: 19 15 
13 29 15 26 1723 19 
Answer: 20 21 
14 14 26 26 38 38 «0 ^ Which pair of numbers comes next? 
Answer: S0 62 
44-41 38 35 32 29 26 e Which pair of numbers comes next? 
Answer: 23 20 
34 30 26 22 18 14 10 ..... Which pair of numbers comes nest? 
Answer: 6 2 
32 31 32 29 3227 32 
Answer; 25 32 
79 66 12 14 66 17 ..... Which pair of numbers comes next? 
Answer: |9 66 
Fact 1: Most stuffed toys are stuffed with beans. 
Fact 2: ‘There arc stuffed bears and stuffed tigers, 
Fact 3: Some chairs are stuffed with beans, 
If the first three statements are facts, which of the following statements must Also be 
u fact? 
I: Only children's chairs are stuffed with beans. 
VI: All stuffed tigers are stuffed with beans. 
HW: Stuffed monkeys are not stuffed with beans. 
Answer: None of the statements is a known fact. 
Fuct 1: Mary said, "Ann and I both have cats." 
Fact 2: Ann said, "I don't have a cat.” 
Fact 3: Mary always tells the truth, but Ann sometimes lies, 
If the first three statements are facts, Which of the following statements must also be 
n fact? 
FÉ Ann hus n cat. 
ll: Mary bas u cat, 
Il: Ann is lying. 
Answer: All the statements are facts, 
Fret 1: Pictures can tell a story. 
Fact 2: All storybooks have pictures. 
Fact 3; Some storybooks have words. 
If the first three statements arc facts, whitelMof the following statements must also be 
u fact? 
Pictures can tell à story better Chin words can. 
I: The stories in storybooks arc yery simple. 
Ill: Some storybooks have both words and pictures. 
Answer: lll only 


Which pair of numbers comes next? 


Which pair of numbers comes next? 


TE 






$5) 


56) 


57) 


58) 


59) 
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, 


ome pens don't write. 

fact i: AM blue pens write. 

pact 2: ^ me writing utensils are pens. 
. So 


fact first three statements are facts, which o 
1 
If the 


f the following statements must also be 


act? vriting utensils don't write. 
3€ V 


r bl 

; Son i ils are-bluc. 

|: Se riting utensils : ; 

Il: Some pe writing utensils don't write. 
e 

I: ee | and II only | 

AD Islands are surrounded by water. 

Fact 3 Maul is am island. 

ie Maui was formed by a volcano. 


= i also be 
three statements are facts, which of the following statements must also 


t 
ate first 
a fact? ded by water, 

iis surrounded by 
n WI are formed by volcanocs. 
AW? volcanoes are on islands. 
a e nl 
Aae ein has four vehicles. 
eR 2: Two of the vehicles are red. 


: One of the vehicles is a minivan, 7 
PA ort thrce statements are facts, which of the following statements must also 


a fact? ET 
[; Robert has a red minivan. 


Il: Robert has three cars. 
lll; Robert's favorite color is red. : 
er: None of the statements is a known fact. dA f 
n are in pursuit of a dog whose leash has e E A fares 
i i i ind Ruby. Max i 
dog. Ruby is behind James. Rachel is behin ) 
ANE down the street in the opposite direction. As eee on eee LEDs 
joi j i ind Ruby. James 
around and joins the pursuit. He runs in behin i i 

is ae ide the dog on the left. Ruby runs faster and is alongside the dog on the 
right. Which child is directly behind the dog? 

Answer: Max 

Nurse Kemp has worked more night shifts in a row than Nurse Saree sies id 
worked five. Nurse Miller has worked fifteen night shifts in a row, more t an pss 
Kemp and Rogers combined. Nurse Calvin has worked eight night shifts ine ` 
less than Nurse Kemp. How many night shifts in a row has Nurse Kemp wor 2 
Answer: nine 
Danielle has been visiting friends in Ridge-wood for the past two coer Mer 
leaving tomorrow morning and her flight is very early. Most of her des died 
fairly close to the airport. Madison lives ten miles away. Frances lives l ive us 
away, Samantha, seven miles. Alexis is farther away than Pee but closer 
Samantha. Approximately how far away from the airport is Alexis? 


Answer: six miles 





t6) 


61) 


62) 


63) 
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T be high 


i seheri mwth department needa To appoint a new chairperson, which w 
meee op 


n seniority, Ma. Wont hus Dess ne niority than Mr, Temple, hut more ths 
rudy, Mr, hades hus more seniority than Ms. West, but less than Mr, Te 


Mr, lesople docsn't want the job. Who will be the new math depar 
thairperann? 


Annwers Mr Bewley 

Four friends in the siatt grude were shoring 9 pisza. They decided that the ol 
friend would yet the entra piece. Mandy is tw months older than Greg, whe is Pbi 
mantha younger than Ned, Kent is onc month alder than Greg, Who should ae ree 
stew plece af pirsa? Wwe 
Answer tied 

As they prepare for the atate championship, one gyinnaat must be moved from 
bevel 2 team to the Lavel | team, The coaches will move the gymnast who hay e 
the hippest prize and who han the most cape rience, In the last competition, ane 
won e bronze medal and has competed seven Times before. Jamie has wan a eris 
medal and hun competed fewer times than Roberta. Beth hus won a híipher tn ae 
Ihan Jamie ond has competed more times than Roberta, Michele hus won p sibi dai 
medal, and iiia her third time competing, Who will be moved to the Level 1 tea E 
Answer: Meih i 
At the baseball pame, Henry wae sitting [n seat 253, Marla was sitting to the righ 
Henry in seat 254. In the sent to the left of Henry was George. Ines was sitting t tof 
left of George; Which acit ia Ines sitting In? digs 
Atiawery 251 

Ma. Forest tikes ta let her atudents choose who their partners will be; however 
puir of sqtudenta may work together morc thun acven class periods in a row Ad 2s 
und Haster have studiod together seven clues perioda in à row, Carter and a. 
have worked together three class periods in a cow. Carter docs nob wit to w " 
with Adam, Who should be assigned to work with Baxter? EN 
Answer: Cuartor 

Four people witnessed a mugging. Euch gave m different description of the muyge 
Which description ia probably right? jäi 
Anaweri Hio wan tall, thin, and iniddle-aged, 

In s four-day period Monday through Thursday cach. of the following tempora 
office workers worked only one day, cach a different day, Ms. Johnson ae 
schoduled to work on Monday, but she traded with Mr. Carter, who was origin tig 
achevduled to work on Wednesday, Ms, &nlkootraded with Mr. Kirk, who se 


originally schodulod to work on Thursday, After ull the swite 
a = 4 (cl in 
worked on Tuesday? a ing was done, who 


Answer Mr, Kirk 


A obe Hie crew from Classic Colors is painting Mr. Field's house. Michael iy 
m nting the front of the houscz Koss by in the alley behind (he house painting the 
mek. Jed in painting the window frames on the north side, Shawn is on the south, If 


Michucl switches 
places with Jed, wnd Je n switche ir ivi e : 
Shawn? ` Jed then switches places with Shawn, where is 


Answers in [ront of the bouse 


ill by, 
"Mia. 
M Mle 
Imeni 


68) 


69) 


70) 


11) 


72) 


73) 


74) 


75) 


76) 


77) 


78) 


cyecr ( 
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four defensive football players are chasing the opposing wide receiver, who has the 
pall. Calvin is directly bebipd.the ball carrier. Jenkins and Burton are side by side 
behind Calvin. Zeller is behind’ Jenkins and Burton. Calvin tries for the tackle but 
misses and falls. Burtomtrips. Which defensive player tackles the recciver? 
Answer: Jenkins 
A jar of jelly beany contains more red beans than green. There are more yellow 
beans than redi The-jar contains fewer yellow jelly beans than green 66s. IF the 
first twa statements are true, the third statement is 
Answer: false 
The fieokstore has a better selection of postcards than the newsstand does. The 
sclection of postcards at the drugstore is better than at the bookstore. The drugstore 
bas a better selection of postcards than the bookstore or the newsstand. If the first 
tw Statements are true, the third statement is 
Answer: (ruc 
At a parking lot, a sedan is parked to the right of a pickup and to the left of a sport 
utility vehicle. A minivan is parked to the left of the pickup. The minivan is parked 
between the pickup and the sedan. If the first two statements are truc, the third 
statement is 
Answer: false 
Cloudy days tend to be morewindy than sunny days. Foggy days tend to be less 
windy than cloudy days. Sunny days tend to be less windy than foggy days. If the 
first two statements are true, the third statement is 
Answer: uncertain 
Taking the train across town is quicker than taking the bus. Taking the bus across 
town is slower than driving a car. Taking the train across town is quicker than 
driving a car. If the first two statements are true, the third statement is 
Answer: uncertain 
‘Three pencils cost the same as two erasers. Four erasers cost the same as one ruler. 
Pencils are more expensive than rulers. If the first two statements are true, the third 
statement is 
Answer; false 
‘Tom puts on his socks before he puts on his shoes. He puts on his shirt before he 
puts on his jacket. Tom puts on his shoes before he puts on his shirt. If the first two 
statements are true, the third statement is 
Answer: uncertain 
A toothpick is useful. Useful things are valuable. A toothpick is valuable. If the first 
two statements are true, the third statement is 
Answer; true 
‘The hotel is two blocks east of the drugstore. The market is one block west of the 
hotel. ‘The drugstore is west of the market. If the first two statements are true, the 
third statement is 
Answer: true 
All Lamels are Signots with buttons. No yellow Signots have buttons. No Lamels are 


yellow. If the first two statements are true, the third statement is 
Auswer; truc 


USM 


) 


81) 
83) 


| 
ET 
| 
| 


84) 


85) 


87) 


88) 
89) 


90) 
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All 8 t 
Potted Gangles have long tails. Short-haired Gangles always have sh 


"P-tailed G 
: angl . i 
third state z E es never have short hair. If the first two statements are 


Midd re uncertain 
northivet ef hee of Centerville. Centerville is east of Penfield. Penfi 
Answer: falíe etown. If the first two statements are truc, the third 
dide than King and smaller than Sugar. Ralph is smaller than Suga 
Spot. King is bigger (han Ralph. If the first two statements arc eect 


ort tails 
truc, the 


ciq i 
Sfatemen, i 


Pais. statement is E 
nswer: false 
N i is sitting i 
ene ts sitting in the desk behind Jerome. Jerome is sitting in the desk b 

ryant. Bryant is sitting in the desk behind Martina. If the first two statemer Md 
true, the third statement is ai 
Answer: false 
Oat cereal has more fiber than corn cereal but less fiber than bran cereal, C 

- Corn 


HEN has more fiber than rice cereal but less fiber than wheat cereal. Of the 
nds of cereal, rice cereal has the least amount of fiber. If the first two Stat tiree 
are true, the third statement is nes 
Answer: true 

The temperature on Monday was lower 

X than on Tuesday. The tem 
cee lower than on Tuesday. The temperature on Monday waunt 
an on Wednesday If the first two statements true, th ird s his V 

(Verden en ements are true, the third statemeht is 

On the day the Barton triplets are born, Jenna weighs more than Jason. J 
weighs less than Jasmine. Of the three babies, Jasmine weighs thé most. If th pis 
two statements are true, the third statement is Surat 
Answer: uncertain 

Joe is younger than Kathy. Mark was born after Joe. K i 

y. . Kathy is older. than 

the first two statements are true, the third statement is are. i 
Answer: true 

The Shop and Save Grocery is south of Greenwood Pharmacy. Rebecca's house i 
northeast of Greenwood Pharmacy. Rebecca's house is west of the Shop and Sa : 
Grocery. If the first two statements are true, the thírd statement is is 
Answer: false 

A fruit basket contains more apples than lemons. There are more lemons in the 
basket than there are oranges. The basket contains more apples than oranges. If the 
first two statements are true, the third statement is 

Answer: true : 

Ste "s a higher enrollment than Class B. Class C has a lower enrollment than 

ass B. Class A has a lower enrollment than Class C. If the first à 

true, the third statement is se E TE 
Answer: false 
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91) 


92) 


93) 


94) 


95) 


96) 


97) 


98) 


99) 


100) 
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offices on the 9th floor Haye wall-to-wall carpeting. No wall- 
nin j wall-to-wall carpeting 


ink. None of the offices om the 9th floor has pink wall-to-w 


, all ca i 
nts are true, the third statement is rpeting. If the 


is P 
first two stateme 


Answer: true é 
Rover weighs less than^ Fido. Rover weighs more than Boomer. Of the three d 
ogs, 


Boomer weighsthe least. If the first two statements are true, the third statement; 
Answer: true ntis 
During "the past year, Josh saw more movies than Stephen. Stephen saw fe 
movies than Darren. Darren saw more movies than Josh. If the first two "ns ted 
arc truc the third statement is i 
Answers uncertain 
AI (he tulips in Zoe's garden are white. All the pansies in Zoe's garden are yellow 
All the flowers in Zoe's garden are either white or yellow If the first two statements 
are true, the third statement is 
Answer: uncertain ‘ 
The Kingston Mall has more stores than the Galleria. The Four Corners Mall has 
fewer stores than the Galleria. The Kingston Mall has more stores than the Four 
Corners Mall. If the first two statements are true, the third statement is 
Answer: true 
Apartments in the Riverdale Manor cost less than apartments in The Gaslight 
Commons. Apartments in the Livingston Gate cost more than apartments in the 
Gaslight Commons. Of the three apartment buildings, the Livingston Gate costs the 
most. If the first two statements are true, the third statement is 
Answer: true 
Mara runs faster than Gail. Lily runs faster tban Mara. Gail runs faster than Lily. 
If the first two statements are true, the third statement is 
Answer: false 
All the trees in the park are flowering trees. Some of the trees in the park are 
dogwoods. All dogwoods in the park are flowering trees. If the first two statements 
are true, the third statement is 
Answer: true 
Blueberries cost more than strawberries. Blueberries cost less than raspberrics. 
Raspberries cost more than both strawberries and blueberries. If the first two 
statements are true, the third statement is 


Answer; true 
Tanya is older than Eric. Cliff is older than Tanya. Eric is older than Cliff. If the 


first two statements are true, the third statement is 
Answer: false 


nts 


Analytical Reasoning 














Questions 1 to 5 are based on the following: i 
Five persons are sitting in a line. One of the two persons, at the farthest ends, is sharp. 


the other one is fair. An overweight person is sitting to the right ofa feeble person. A | 
tall person is to the left of the fair person and the feeble person i5 sitting between the 


sharp and overweight persons. 









www.urdukutabkhanapk.blogspot.com 








USM 
> Ni ht» - 
oP General Selence & Ability 


1) Tut Person is , 
(a) Fist Sat which place counting from right? 
(€) Vand (b) pee 
* (6) Caniat bea (d) Fourth 
"NN er dh) ve determined 


Which of the fo 
(a) Sharp 
(6) Fitur 


te) Cannot he deteemi 
Answer (a) he determined 


Howing depicts the person to the left of feeble person? 
th) Overweight 
(d) Toll 


Whice 
fn h of the following persons is sitting in the middle? 
PIT : (b) feeble 
(e) sharp (d) Vall 
(€) Overweipht 
Answer (c) à; 


ie Heind left is the overweight person sitting? 
ic) add (b) Sharp 
xd (d) feeble 


te) Cannot be determined 
Answer (c) 


5) If the fai 
air person and overweight person swap their position, so also tall a 
` ` = Y j is ; ae f 
the n who will be sitting to the left of the fecble person? o, 
(a) Tall (b) Fair 
(€) Overweight (d) Sharp 
(€) Cannot be determined ` 


Answer (b) 


6 id" 

) Junaid's ranks seventh from the top and 28" from the bottom in a class, 
students are there in the class? | 
(a) 56 (h) 35 
(€) 34 , (d) Cannot be determined 

| (¢) None of the above 

Answer: (c) 

) ie s is taller than Tariq. Lashari is taller than Rizwan, Rizwan is taller than Asi 
o determine who among them is the tallest, which of the following fi Sia 

information, if any, is required? Bre ete 
(a) Sibite is taller than Asif and Rizwan 
(€) Lashari is taller Tariq 
te) Asif is taller than Tariq 

Answer: (c) 





(bY No further information is needed 
(d) Sibite is taller than Rizwan 


8) Four of the followin ; imitar i ini 
g five are similar in a definite way and so fi thi 
one of them does not belong to the group? S d Mi 
(a) Umbrella (b) Gloves 
(c) Shin d) Shoes 
(€) Cap Cp 
Answer; (a) 







arc 26 steps in a Shop. Jn the time Shahzad comes down two steps, Tariq goes 
There If they start simultaneously and keep their speed uniform, then at which 


onc pem bottom will they meet. 
SP (b) 12" 
«te as 


(c) None of the ahove 


. (a is 1 
wert D hey meet at, Xth step from the bottom, and this is equal to number of steps 
A inward plus Auber of step upward minus common step (which will be added two 
dow ; 
umes) — 5,942*1-1-26 


. sfore = 
j herefo A 
Thercfore X ) 


[mcertain code Language the words ROUTINE is written as VMRGFLI. How will 


10) the word CRUELTY be written in that code language? 


(b) WPCVZRL 


(a) VOCVZRL | 
(d) VPVCZRL 


(c) VPCVZRI. 
(e) None of the above 
newer: (c) 
qhe first alphabe 


al habet becomes att 
for the center alphabet, it is coded as th 


t becomes the third alphabet, second alphabet is coded as -2, and the third 
first alter +1. A similar relationship exists between the last three alphabets. A 
e same positioned alphabet from the right end of the letter. 







Question 11 and 12 
You are required to answer these questi 
sequence given below. 
PY4HAQOKBEDS*ER2S79RUSF@6HM3 W(X) 
“If all the symbols are dropped from the sequence, then which element will be in the 


ons referring to the symbol, alphabet or number 





11) 3 
center in the new sequence? 
(a) 5 (b) E 
(c) 2 (d) S 


(c) Fhere is no center element 


Answer: (c) l 
PY4AQKB8DSE2S9RUF6HM 3 W. We can see that number of elements is 


even number (22), there is no center element possible. 


12) 8 is related to? W in the same way as BE is related to? 
(a) S? (b) 6M 
(c) W(x) (d) $3 


(c) None of the above 


Answer: (e) . 
Number of elements between the second pair of elements is double with respect to the 


number of elements between the first pair of elements. 
two words which have definite relationship to | 


AM the question given below has i 
cach other, followed by five alphabets pairs of associated words. Choose the 
alphabets pair of words 
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1 
3) Degree: Angle 


(8). area - : 
). area : square inch 


ivi ilk : quart 
(c). Civilization - (b) milk : qu 


; classes d). letter ; alphabet 
(€). time : mi l 
Answer: (a) € : minutes 
Confirmed : Ingrained 
(a).2wareness, 1 theoretical (b). financial : bankrupt 


(c). undeveloped : 


(€). wary: NT 
Answer: (by ry: grucling 


15) 


immature (d). believable : unbclievable 


Lulluby : Barcarole 

(4), birth ; marriage 

(€). cradle * gondola 

A (€). «ong : sonnetcer 

üuswer: (c) 

16) Zoology : Animuls 
(a). ecology : pollution 
(c). chemistry : molecule 
(€). mathematics ; arithmetic 

Answer: (4) 

17) Dory : Van 

(a). dairy : buffalo 

(c). freiphter : caisson 


(€). Danish ; Dutch 
Answer: (c) 


(b). night : sunrise 
(d). song, ; verse 


(b). botany ; trees 
(d). Past ; public 


(b). fish : bus 
(d). runners : bat 


in these particular questions there ure given some statements, followed. by the 
sei conclusion which appeals you to be the most correcte — <= 
) Nitrogen gas is lighter than oxygen. Nitrogen gas is lighter than Meclium) Therefo 
oxygen is the heaviest of the three pases, T 
(a) Cant say (b) True 
(c) False (d) Probably true 
(c)Nonc of the above 
Answer: (n) 
19) 


The presence of calcium in milk makes it white. Rice too\ls white in color. Therefore 
rice also contains calcium., E 


(a) Can't suy 

(€) False 

(€) None of the above 
Answer: (a) 
20) 


(b) Truc 
(d) Probably truc 


Soup in used for washing because 

(a) The advertising is powerful 

(€) It dissolves dirt in water more ensily 
(€) None of the ubove 

Answer: (c) 


(b) Its shape is convenient 
(d) The perfume is pleasant 
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on water because 


cc flo ; 
21 (a) Het pe sparent m 
cb) It is! clement which melts easity | ter of equal mé 
(c) I 38 95 tis less shane weight of wa 
s wCIE Wa 
ape ne ol the above " T 
; e shouting “fire”. ich of the 
en d the voice of several pcop! E 
ans wet" : midnight, you mere 
22) followin AYE would do? Aa vehat extent 


: 2» where the fire had t 

24i v i called for 
. to sleep ull you are ca ` e : ear 
s sd wid buckets of water LO extinguish t 


(b) Gentine 
nform the officials about the fire 


ush out of the uckets 0 
ih ish to the fire brigade station and i 


(e) None of the above 


Answer: (a) cretary. Which of the following quality 


havc been asked to appoint a personal se 
Wau Her ; : ;t important? z : . 
23) would you consider as mast Imp (b) She must have an imposing personality 
She G 
H None of the above 
Answer: CO. riding on a scooter, you find somcone has been hurt by your scooter. Which 
2) of the following will be your responsibility? oe VUES 
(a) Pay compensation for the injury and try to dispose the 
(b) Try to run away from the spot immed iately ue 
(c) Take him to the Doctor and arrange for the medical al 
(d) Stop your vehicle and say sorry 
(e) None of the above 
Answer: (c) M . Vues 
25) Generally a patient of tuberculosis visits the hill stations because 
(a) They are advised by the Physicians to do so 
(b) lt is pleasure to enjoy the environment 
(c) Atmospheric pressure decreases with the height from the sca level 
(d) Cold weather is favorable for the patients of tuberculosis 
(e) None of the above 
Answer: (c) l 
26) Snakes and hawks are the predators of mice in the ficld. Dogs which also feed on 
mice are bought on the scene. What will be the immediate result? 
(a) Increase in the number of snakes 
(b) Decrease in the number of snakes and hawks 
(c) Decrease in the number of mice 
(d) Decrease in the number of dogs 
(e) None of the above 
Answer: (c) 
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27), 
Vern 
ke famil 
ye y ine : 
WE, ma [p dia ires ees hus Increased today ta Compared 
vs these days! husbands und dines 
wives wre w 
om 


plie 
Pes nl the folowing except 


the la 
king, I 


- 
= 
- 
= 
= 
-~ 
= 
= 
= 
~ 
= 
e 
- 
- 
= 
= 
= 
- 
2 
- 
= 
= 
a 
a 
= 
= 
= 
= 
- 
= 
— 
wv 
-~ 
- 
= 
— 
= 
< 


Answer: 
28) 60 (9) 


Team 
s "ports. i 

indiy ke cricke 

folles Tan me jer ig ‘ display socialist tendencies In. their 

(4) RIA conclusion ales Bales teres of coaches and munupe a aE 

le A » Fre Pie ‘hie f 
(b). Afi Ai wpuris huve vociatisi es from the above Information? hich qe the 
cinployec es 
s be possible yee subordination to managerial authority producti j 
(d) All team Blasen a ion for profi would 


(¢ X 
Answer: is "s Of fic above 


t —— Er 
—— M 


subordinate ta theit coaches 


29) I 
f in your cofl 
last ten da ege hostel mess, you find 
ya in hav , thet the vegetal cL 
(a) Buy your phe 4 lot of stones und vou are jd " vs curry being served for ( 
(b) Leave cons vegetables and cook if in your r p with it. What will you do» ae 
(€) Speuk onsuming the vegetables altopethe aaa t 
(d) Bring WOES = gies the serasbis 
then inform il er to the notice of the mess i " 
te hotel adimi 3 ess in charge and if nothing i 
(¢)None nínistration mg ts done : 
NATAT. is of the above € by him, 
) From 19 
40 to 1970 
increased two » the amount of food 
f. ~ production . 
ARPE onc Mise ribs in to 2000, food inris seite id and per hour 
for this trend except times. Each of the following, if true, sould Nei t per hour 
a ore w . J 9 ac€cou 
(b) The nu ese were needed to produce the same unit of E 
ded a T of farm workers increased th as ack 
(d) The pm er ol hours worked per unit of output decreas 
i use Of chemical fertilizers decreased pateocreaseg 
A (c) None of the above Ma 
Starting in 1985 
A I! drivers h 
From whic , - rs had to wear helmets if thc ; 
(a) Some Meiner E p ete a es Nils eee i 4 two wheeler, 
euis s may have worn helmets before 1985, but ii rred? 
tb) No dri DERE them beginning in 1985 . but all two wheeler drivers were 
(c) Two wheel had to wear helinets before 1985 
(d) Two wh tds drivers were the first to be required to wear he 
(c) N celers drivers had to wear helmets pric Sn neuste 
one of the above cts prior to 1985 
Answer: (a) 







pce 2 year py 1999 the number of 
E ist three Uroet a year. 


t 
* dentis visits the dent 





b cd tb y 
ece ver? pd except 
40, tHE o, Today: ji izin this trend "P 
5! yinits i n (olio wing if tM: reduced t c nur 
pach of ^ egre ol tecih I2 he pcriod - 
E ier ! ome ~ i dove t dt dental car 
a) Be e st fer have decline ry mporan 
- i ^ 
(b!) Qo sare more aware = s painful 
(c) P nal care has become 1€ gum 
(d geet f ihe above eee -—ntence da italicized. Choose tbe 
(e) eee ane wor in each d if there is no improvement i 
sett (c) gestions 33 to 37, ous ove the sentence an 
Ar. í r ae a — 
re d which may imp (e ee od envelop. 
| correct gi our sentence should be e) ad tbe address on en : P n1 
d then ; to rez ; (c) No improvcrne 
| peq uit t ithout caring : d Knowing ) 
LES opened the letter wit ic Worrying (9). 
E : M 
: (b) Bothering 
(€) No improvement 


to composition. (d) Spend 


ime 
of her tim (c) Spent 


ver (b) 
answer! aye most 
34) a Lent (b) Devoted 


b 
Answer ( 5 arents became Ve 


r) oubled when beir son did not return by late night. 
" D. Aseo i (d) Worried (c) NO improvement 
c 


35) .oressed (b) Sad 
(a) Depres ` 4 
:n every point of view. 
Amwer (C), particular matter must ha eea m” (d) By (e) Wo Senpiruvemem 
b) Wt 


36) (a) From 
uestion from him 


a 5 - 
(a) To him any question (d) Any question for him 


(c) Him any question 
(e) No improvement 


p of words is given 10 each 


42, a grou : 
o alternatives which | 






Answer (c) : 5 
the following questions. from 38 to 4 " 
neu Hp PU words are given. Find the appropriate i à 

d the suitable options which can substitute tne | 


question. 

can substitu 

given words. 

Parts of a country behind th 
(a) Swamps (b) Isthmus 

Answer (d) 

39) A person who 

(a) Polyglot 


Answer (d) 
40) That which cannot be read 
(a) Negligible (b) Incorrigible (c) illegible 


te the given words. Fin 





s banks 


(d) Hinterland (e) None of the above 





38) e coast or a river’ 

(c) Archipelago 
knows many languages : ] 
(b) Grammarian (c) Bilingual (d) Linguist (e) None of the above 


(d) Ineligible (€) None of the above. 


Answer (c) 
41) Study of the evolution 


(a) Ethnology (b) Ant 
Answer (b) 


of man as an animal 


hropology (c) Chronology (d) Archaeology (e) None of the above 
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42) To sM Super General Science 2 
cause troops pisos 
x (a) Deploy Ps, etc. to plead out in readiness for battle inst a group of ruffians 4 
Ansy er (a) = ib) Align (¢) Disperse (d)Celiecate (e) None of the i 50 He tried to —— fumer E : (c) Defend (d) Save 
secre ^ollec 
Questions from 43 15 32  — — ——————————— TEM abo. | (a) Support (BPE Se markei 
. Fill in the bl meee DINE. yer (d) and my sister Ee (d) M 
43) AS deed. anke with appropriate words 73 AnS sy aunty decided to take (c) ! Me 
S ice is related to eX Nm — : | 55) Print (b) My self 
" (a) Gravitation coolness in thc same way as Earth is related to ———  ——— | (3) Mine 
4) sae peti ET Qu Answer ad the — of the news. (c) Titles (d) Captions 
As North ; 5 sadinuds b) I opics 
(a) dls is related to Magnet, in the same way is related to Batt iD tb) ie l 
Answer (di (b) Power (c) Energy (d) Cell cry, Answer (ing Fid days the shops are -— (c) Bubbling (d) Full 
45) Find the missi 57) (a) Crowded (b) Busy 
6.1 issing number in the following series. | he rest three? 
: 12, 21, —, 4$ MR answer (d) :ao is different from t Herb (e) None of the above 
(a) 40 58 Which of the following (c) Tree (d) Her à; 
Answer (d) (b) 33 (c) 38 (d) 45 58) (a) Shrub (b) Flower : 
46) hi : i er (£) ^ ; m the rest three- . 
cien one is different from rest three? EE er ich one of the following airen CPU (d) SGRFI (e) None of the above 
47) As e | answer (8) , bers which is not related to the other pairs of numbers due to 
: nge the followiog words i i SRN Find that pair of number 
Plati 'ords in a meaningful order: 60) à ~ common property- : N fth ; 
(3299; > ma Dimond, Band (2) 57, juae 9 (0941.5 (d) r3, 81 (e) Dione ot Vie aber? 
Answer(d) — (b)24331  (9)45132 (232154 i j hree? 
TRIPS à Answer (b). ino differs from the rest of the three- ] 
| Questions from 4S to 52, choosc the i hi 61) WwW pe of A i (c) VEUF (d) XCWD (e) None of the above 
| of the given word. onc option which best expresses the meanin | (a) TSG (0) Zr 
48) Grati i. MARRON NERA MEO UV aia Answer (2) E last alphabets. Y and B are the second alphabets from 
(a) P. MA A)= ZA/YB. A and Z are the first and last a pn SGH differs 
acity (b) Appreciate Indulg > i E . end and from the beginning and so on. therefore TSG - 
Answer (a) (c) nauige (d) Frank the en an = > ‘lity 
49) Extci f Mental Ability 
quias | | Abilities Scale 
(a) Complicate Menta iliti e , 3 : : 
Answer (c) ben (b) Pull (c) Free (d) Tie The mental abilities scales are not an IQ test. They o a aR 
50) Inexplicabi individual's ability to learn new information which can be an important aspect in je 
(a) bees = (b) U | address changing circumstances and new ES d TUN HE 
; 5 naccountable i , "tal ability scales measured by the CES Plus Assessment are: 
Pda s Messen (e) Uocormeoled | m fuir oral Ability: measures a person's capacity to deal with ideas, to solve problems and 
pnsolvent to assimilate new information. It is an indication of how well a person thinks ahead to 
d decisions and how quickly he or she learns. 


(a) Broke (b) Poor ane: a a oe 

ennile $ ticipate the effects of actions an 

arraiais (d) (c) Penniles (d) Bankrupt 2 Working with Kae is an € 

) paca well an individual reasons with n 

xr en (b) Dry cy Ri - ability to reason logically and solve problems 

; z ; c) Ri ; SERE 2 > = 2 s 

Answer (c) fu Peru (d) Strained 3. Working with Words: relates to reasoning W 

It is an indication of written communication skills. 

4 Working with Shapes: has to do with spatial skills, or how well a person is able to 

manipulate objects, both physically and visually. It is an indication of a person's ability to 
think and reason in three dimensions. 


valuation of numerical reasoning ability. It shows how 
ew information, data and numbers. It indicates the 


ith and using written language effectively. 










| In the Question 53 to 57 

a . Sentences are gi i C 

| appropriate word. Four options are Ra RN IO 
; alternative out of the four B 


filled in with an 
gested for each question. Select the right 








53) Bilal had he arri 
A rived it sta ini 
(a) When (b) After started raining. 1) Four of the following five are alike in a certain way and so form a group. Which is 
Answer (d) (c) Before (d) Than the one that does not belong to that group? 
(a) Asia (b)Australia (c) Antarctica (d) Africa (e) Austria 


Answer: (e) 


— ——— À— . — 
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Four of the 

m one thai 

a) Coppe 
ri(e) PT (biron 


followin fi 

i E. tive are alike in n certain way and so form a group Vh 
3 = > \ À ic * 
a t be long to that group? ch x 


Answ i 
swe (€) Aluminum 


: (d) Zinc (€) Steel 
Our of th i 
aedis ur CHROME five are alike in a certain way and so form a grou 
OCs not belong to that group? 


p. Which is 
(b) Crocodile — (c) Frog 


(d) Lizard (c) Fish 
F 

epis following five are alike 
nS at docs not belong to that 


in a certain way and so form a group, Which ; 
is 
ae nl (c) (b) Cement 


group? 
(€) Building 


(d) Wood (c) Bricks 


Four of the follo 


wing five ure alike in a certain way and so form u gro 7 > 
ee that does not belong to that group? ES nek " 
ic 7; ; 
Answer: (d) "a (b) Zinc (c) Iron (d) Chlorine (€) Aluminum 
) 


Four of thc following five arc alike 


the one that does not belong to that 


(a) Coconut : 
AGxwer: (à) (b) Lotus 


in a certain way and so form a group. Which į 
group? > 
(€) Lilly 


(d) Rose (e) Marigold 


7) Four of th i 
¢ following five are alike in a certain way and so form a group. Which ; 
ee that does not belong to that group? pence 
a : 
(tiers es able (b) Chair (€) Bench (d) Desk (e) Wood 
8) Four of the following five are alike in a certain way and so form a group. Which is 
Pads that does not belong to that group? 
TUNE love (b) Cinnamon (c) Pepper (d) Cardamom (e) Apricot 
9) Four of the following five are alikc in a certain way and so form a group. Which is 
the one that does not belong to that group? 
(a) Sodium (b)Chlorine (c) Magnesium (d) Nitrogen (e) Glucose 
Answer: (¢) : 
10) Four of the following five are alike in a certain way and so form a group. Which is 
the one that does not belong to that group? 
(a) Radish (b) Carrot (c) Garlic (d) Gourd (e) Ginger 
Answer: (d) 
11) 


A is father of C and D is son of B. E is brother of A. If C is sister of D, how is B 
related to E? 


(a) Daughter 
Answer: (a) 


12) 


(b) Brother-in-Law (c) Husband (d) Sister-in-Law 


A girl introduced a boy as the son of the daughter of the father of her uncle. The boy 
is girls 
(a) Brother 


(b) Son (c) Uncle 
Answer: (a) 


(d) Son-in-law: 
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